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Donald Deskey 


Piles Mr. DEsKEY, industrial designer, has sketched a few 
impressions of the likely shape of this mechanical marvel to 
come. And as he says... 

“What will prove of the greatest interest to most people is 
that the engineering behind these designs is based on principles 
in actual use today. But whatever the final form of the future 
telephone’s housing... it will probably be molded of the same 
Durez plastics that are so effectively used in current models. 
The durability, impact and dielectric strength, light weight and 
lustrous finish of Durez phenolic molding compounds are un- 
surpassed for the purpose.” 

America gave the telephone to the world. And now you see 
how America’s designers and engineers are laying plans to 
maintain our leadership. Today, among other war applications, 
Durez plastics are going into communications equipment for 
the armed services. In the postwar era... they will help the 
telephone industry evolve a super-system of communications. 
Durez Plastics & Chemicals, Inc., 229 Walck Road, North 
Tonawanda, N. Y. 


PLASTICS THAT FIT THE JOB 


looks at a telephone for the future... 














Features of Mr. Deskey’s Designs: 


1 The conventional telephone directory is 
eliminated by reproducing it on micro-film 
and mounting the rolls on a device which 
allows the user to run through the directory 
at variable speeds, arriving at the desired 
number by a manual control. The names are 
projected through a magnifying lens and ap- 
pear in an illuminated frame in the base of 
the telephone. Incorporating this principle, 
a listing of names equivalent to that of the 
New York City directory can be contained 
within the ‘phone itself. 


2 A trip-signal device for indicating me-- 
sages received during the absence of the user 
would be incorporated in a remote terminal 
cabinet. This trip-signal would stem from 
the recording-tape device already in exis- 
tence. 


3 The push-tabs simplify the present dial 
system. The user simultaneously pushes 
down tabs with identifying letters or num- 
ber symbols instead of dialing and waiting 
for the dial to return before dialing the next 
digit and repeating 6 or 7 times. 


4 The telephone could also serve for inter- 
communications, employing the same prin- 
ciples as used in private systems today. 


5 The conventional transmitter - receiver 
would be replaced by a microphone. How- 
ever, an ear-phone would be provided in 
the event the user desired privacy. 


6 The hand instrument would be wireless 
so that telephone can be carried to any point 
in your room. 






















“Ca 
phe 
an 


jorn 


can 


equi 


T 
in ] 
for | 
is to 
abili 
owes 

C 
with 
tion: 
ing, 


ing, 


bras 
mate 


ONE 


















a 


TECHNOLOGY DEP 





machinability 


“Catalin ... An insoluble, infusible, cast 
phenolic resin of gem-like beauty and 
an unlimited color range — which in 
forms of rods, tubes, sheets or shapes 
can be machined on ordinary shop 
equipment as easily as wood or brass.” 


This descriptive announcement made 
in 1927 marked Catalin’s opening bid 
for the attention of industry . . . and it 
is to this degree of unexcelled machin- 
ability that Catalin in no small measure 
owes its acceptance and growth! 

Catalin could be turned at high speeds 
without coolants . . . Machining opera- 
tions such as drilling, tapping, thread- 
ing, carving, sanding, sawing and shap- 
ing, instantly revealed ease of handling 
. .» » Men who had worked wood and 
brass, and fabricators familiar with all 
materials, found in Catalin the perfect 





ONE -OF-A 





“SERIES -ON~-THE-PHYSICAL 


medium for all machining operations 
. .. Furthermore, extremely close toler- 
ances could be maintained on large pro- 
duction runs—and at low cost! Catalin 
was indeed “The Gem of Plastics”. 

Broad acceptance brought further 
development. Today, Catalin’s casting 
processes give free rein to product de-* 
signers. Special shapes of any size or 
thickness can now be cast to exacting 
specifications—in fractions of the time 
and cost required for molding — and 
with a minimum of finishing fab- 
rication. 

It is these Catalin facilities of ease 
in handling that will also mean most 
to tomorrow's planners. The quick re- 
conversion of enormously expanded 
fabricating machinery will be calling 
for materials of greatest beauty—avail- 
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able in sufficient volume to enable their 
manufacturers to be first to market with 
the first products of a free world. You 
can count upon Catalin cast resins to 
fill that most important role . . . and 
as this peace dawns and restrictions 
fade, you can also depend upon Loalin 
polystyrene molding and extruding com- 
pounds — and Catabond and Catavar 
Liquid Resins to supply the tremendous 
and waiting needs of all industry. 


Cas Resins 


czD> Molding Compounds 


Liquid Resins 
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A battery of Nationals works for 


@ Here is a view inside th 
smoothly-run plasti rusion 


plant of R. D. Weng® 
Inc., New York. 4 


With the bated 
extruders shaq 


company, 
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ere the Werner 
company ha y bduced many note- 


worthy exam—pfes of fine, soundly 


i 


' \) \ 


N Wy, 


Ya 


conceived, ably engineered extruded 
sections, ranging from tiny hairlike 
elastic thread to heavy bar stock and 


architectural shapes. 


A few typical extrusions are 
shown in the inset above. They in- 
clude all types of thermoplastic 
material, and vary from clear tran- 
parent to transluscent and opaque 
in a range of colors and tints. 


The Werner company is one of 
many prominent fabricators who 


Plastics 


wil 


have installed National extruders 
to meet the need for steady, high- 
volume production of uniform, 
close-tolerance, continuous sec- 
tions. There are more Nationals in 
operation than all other plastics 
extruders combined. 

The individual engineering serv- 
ice that these fabricators have found 
so valuable, plus the facilities of our 
complete, fully equipped pilot plant, 
are available to all who seek to 
solve problems in plastics. 
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Radio and electronics are performing unbelievable 
feats. Many of the controls used in these and other 
types of army, navy and air corps equipment are built 
around Molded INSUROK shells—utilize washers of 
Laminated INSUROK. For these electronic and radio 
devices, INSUROK is widely used because of its high 
dielectric characteristics, its strength and its durability. 


INSUROK, laminated and molded, was widely used 
in electrical and radio applications before the war— 
and will continue to be used for similar purposes after 
the war. Many postwar products now being planned 


can be made better and more economically by using 





one or more of the many types and grades of INSUROK. 

Richardson Plasticians are continually recommend- 
ing the grade of Molded or Laminated INSUROK to 
meet various combinations of specifications. They will 
be glad to suggest the commercial or special grade to 
meet all the conditions under which your present or 
postwar product will perform. Write for complete 


information. 


Precision Plastics 


he RICHARDSON COMPANY 
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temperature and humidity 


faces, “Lucite’’ allows pilots, navigators, 
bombardiers and gunners maximum vision 
under every condition of war in the sky. 

Enclosures of ““Lucite’’ have high shat- 
ter-resistance. When properly designed, 
they won’t fail under stresses such as 
those applied by gun-mounts—perform 
efficiently at high altitudes, even under 
substratosphere conditions. If damaged 
by gunfire, they can be easily repaired. 

There’s a glimpse of the future in the 
performance, the versatility, the long-last- 
ing service of ““Lucite.’”’ For, materials like 
this will be chosen by those engineers and 
designers in every field who will build our 
world of tomorrow. 





Greatest Battle Planes 





This tail cone is one of 36 crystal- 
clear transparent parts of “Lu- 
cite” serving North American 
Aviation’s famous B-25 Mitchell 
Bomber. Another example of how 
“Lucite” can be formed into in- 
tricate shapes to meet vital de- 
sign requirements. 


This nose-piece of “Lucite” 
gives peak performance in the 
Douglas Havoc A-20 attack 
bomber. The Havoc also carries a 
pilot’s enclosure and gunner’s 
turret of “Lucite.” America’s out- 
standing acrylic plastic serves air- 
craft also in many other ways— 
in parts unseen but vital. 


“Lucite” appears in the wind- 
shield «2d canopies of the Stin- 
son L-5 Flying Jeep, used re- 
cently for reconnaissance work 
in Sicily. Here, “Lucite” gives 
pilots maximum vision while 
minimizing overall weight. 





BACK THE ATTACK—WITH WAR BONDS 


Get this free booklet: The 114-page Manual on 
“Lucite,” for aircraft designers, engineers, pro- 


duction men, and for fabricators of plastics, 
gives detailed informatior on fabricating, form- 
ing, repairing and general properties of “Lucite.” 
For your free copy, write on your business letter- 


head to: E. I. du Pont de Nemours & Co. (Inc.), M08. 6.5. sas. ort 
Plastics Department, Arlington, N. J., or 5801 
So. Broadway, Los Angeles 3, C. i 


“LUCITE” 


methyl methacrylate resin 
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Reed-Prentice Corporation, leading producer of plastic injec- 
tion molding machines, retains its leadership in this field by 
constant study of the problems confronting the plastic industry. 


Henceforth Reed-Prentice 10D 6, and 8 ounce, machines 
will incorporate newly conceived improvements and innova- 
tions. A new and larger heater is adaptable for use with 
“Saran”, thus completing coverage of the thermoplastic ma- 
terial range. Machines may also be adapted for use with 
thermosetting materials. Automatic lubrication to link mecha- 
nism is now provided. Tamper-proof timers synchronize per- 
fectly the action of the movable die and the injection plunger. 
These are only a few of the many refinements included in 
Reed-Prentice design. 

The well-known versatility, precision and speed of the Reed- 
Prentice Injection Molding Machine makes it the ideal choice 
for both today’s exacting requirements and tomorrow’s un- 
limited opportunities. 





bee (PZEED-PRENTICE CORP 


75 West St 
New York City, N. Y. 





MAIN OFFICE 


WORCESTER 
MASS. U.S.A. 





Dotting the eyes of 
vital war workers over 
the country, light-weight, 
tough industrial goggles, made of 
Lumarith plastics, cut down wear 
fatigue. And, because of their low heat- 
conductivity, wearing comfort is un- 
affected by high or low working tempera- 
tures. ... Here is another product (injection 
molded in 4 parts) to add to the growing list of 
improved designs that the custom molder, using high- 
impact-strength Lumarith plastics, is turning out for both 
military and civilian use... . If you are thinking in terms of 
molded thermoplastics but are unfamiliar with the way to go 
about making the changeover, we can help you. ... I. Tell us what 
properties you require in your finished part: impact strength, light 
transmission, dielectric strength, dimensional stability . . . we will rec- 
ommend the plastic for best results. ...2.- We put you in touch with 
the available custom molders best equipped to mold the piece by in- 
jection, transfer, or extrusion. 38. The custom molder will give 
.. 4. We work with the custom molder in selecting 


you a quotation. . 
the formulation suitable for all factors of production technique in rela- 


tion to dies, heat, pressure, flow, etc. . .. Success with plastics depends 





upon the right plastic and the right man at the machine. . . . Celanese 
Celluloid Corporation, the first name in plastics, a division of Celanese 
Corporation of America, 180 Madison Avenue, New York City. 
Representatives: Cleveland,Dayton,Philadelphia,Chicago, 

St. Louis, Detroit, Los Angeles, Washington, 

D. C., Leominster, Montreal, 

Toronto, Ottawa. 
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* See Eclipse FIRST .. . for Quality Plastic Mouldings « 























Tomorrow's Headlines in Plastic 


Come from Today! .* 


Eclipse’s record of “FIRSTS IN PLASTICS” is evi- 
dence of a pioneering instinct and wide knowledge 
of all Plastics that has helped many manufacturers 
today to new product-improvements, cost-reduc- 
tions, assembly savings particularly vital to war- 


time production. 


Put this experience, knowledge and reputation to 


work on YOUR products. 





Consult Eclipse FIRST for a profitable solution to 
YOUR Plastic Moulding problems. Send blue- 


prints or sample for quotation. 


ECLIPSE FIRSTS 
IN PLASTIC 
MOULDING COMPRESSION 


INJECTION 
EXTRUSION 





From Aircraft accessories to Tank parts; from 
Agitators to Tubes; ECLIPSE Plastics serve the 
needs of all Industries—with ‘“Headliner’’ Plas- 
tic parts of every shape, design, any material, from 














the smallest size to the largest single moulding ever 
produced. That's versatility YOU can use profitably 





ECLIPSE Moulded Products Co. 


3153 NORTH THIRTY-SECOND ST. MILWAUKEE 9, WISCONSIN 
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To the 
Gentlemen* 
Various ranches of th jastics indu have couns Led with us 
concerniné their smpregneting paper req rements ome have 
found our chnicel @P yfacturin facilities most help 1. 
Wie, ourselves» do not impregnate» pelieviné our field is that of 
a basic supplier to your sndustry rather than ® processo * 
The wunisiné paper Company has, however » developed & precision 
method of manufacturing bleached pulps and specialty pers that 
seems to pe of interest jn the jamine ting field. For example - 
pulp yanufacturine purification in the digesters 8 controlled 
to (plus oF minus) .O% as measured by per- 
mangens umber + This assures & uniformity 
of pH controlled to the puyers gpecitications: 
Bleachinés yeriation in reflectivity is Limited to (plus 
or min 0.4 millimicro® s recora the 
pectropnotomet et : nm translucent Laminations 
yariations in shade &re sorresponainesy reduced 
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web an th oughout the s. Even absorption 
na level piling ¢ sheets or winding ° 
tubes result- 
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“Customers Win Every Time! 


You can’t lose . . . Our game’s on the 
sure side! Those with an insight on 
chrome plating make no mistake 
when they choose our hard shell . . . 
They know it will have what it takes! 


Industrial Hard Chromium plating, 
carefully maintaining the precision of 
the tool maker’s art, gives to molds a 
surface that is twice as hard as ordi- 
nary steel—one that is highly resistant 
to wear, abrasion and corrosion. Its 
extremely smooth, slippery finish is a 
speed-up factor in forming and mold- 


[NDUSTRIAL 


“Armorplate for Industry” 


ing operations . . . a quality that also 
translates itself into a smoother and 
better finished product. Once plated 
and after long service, molds, moving 
parts, gauges and other equipment 
may be stripped of their shells and 
re-plated repeatedly—thus continually 
renewing useful life. 


So, step right up, gentlemen . . . Try 
the New shell game! . . . We welcome 
every opportunity to prove that there 
isn’t any surer Shell than one of 
Industrial Hard Chromium. 


Co. 


15 ROME STREET *« NEWARK 5, NEW JERSEY 


























When the Army’s new super-fighter, the Republic Thunderbolt, goes 
into a power dive, its speed is super-breath-taking. At its record 
diving speed of 780 miles per hour, cockpit ventilation must be 
positive and trouble-proof. The Lester injection molded ventilator 
tube and nozzle shown here help do the trick. 


These weight-saving plastic parts are manufactured by The Pyro 
Plastics Co., Westfield, N. J., on Lester Injection Molding Machines. 
The compound curved tube is produced in matching halves in a two- 
cavity mold, one cavity for each half. Great precision is necessary 
here because the two halves must be cemented together to form a 
perfect tube. Production is maintained on an 8-ounce size Lester at 
120 halves per hour. The nozzle is produced in a single cavity mold 
with removable core on an operating cycle of 45 seconds which 
includes time for inserting core. 


Today, these Lester Injection Molding Machines and others in plants 
throughout the nation are busy turning out plastic products to help 
speed the final victory of the United Nations. Tomorrow they will 
be ready to turn to profitable peacetime production, for Lesters are 
engincered* for long service life, versatility and high output. 


If you are among the alert plastics molders planning now for the 
post-war period, write now for complete plans and specification 
of the Lester line. 


* These Lester features are the result of more than 30 years of . 


experience—(1) Vertical heating cylinder with hollow injection 
plunger gives high heating efficiency. (2) Extra interchangeable 














heating cylinders for each model widen operating range. (GI CLLOCLOLLG I a, 


(3) Flash on moldings is minimized by positive die locking. 


(4) Absolute parallelism of die plates is assured by central This cockpit ventilating tube and 

die adjustment. (5) Heavy alloy steel beam frame gives rigid wozzle for the Thunderbolt are —- 
ae aes D nies 6) Wid f si Lester injection molded of Nile green ae 

support to die locking mechanism. (6) Wide range of sizes— cellulose acetate to match the sockpis pect 

4, 6, 8, 12, 16 and the new 22-ounce size for larger moldings. trimming. The tube is 17 in. long _ } 
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INJECTION MOLDING MACHINES 


2711 CHURCH AVENUE 
CLEVELAND, OHIO 
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“It can’t be done!” . . that’s a familiar expression you NEVER hear from a Sinko Plastics Engineer. 


For, we've successfully achieved the impossible . . so many times . . during the past few years, that 


perplexing new problems merely serve as a challenge to the resourcefulness of our skilful staff. 
Precise Injection Molding .. whether simple, or the most difficult metal-reinforced job, is our 
highly developed specialty. This specialized ability is serving our country well during the war 
emergency. But even now, with all hands and machines driving hard, day and night for VICTORY, 
we're nevertheless looking ahead, inviting post-war planners to “talk it over with Sinko.”’ Perhaps 
a Sinko Precision Injection Molding will prove just the thing for that new part or product you're 
depending on for post-war sales and profits. Call or write us or our nearest representative for every 


possible cooperation. 


PRECISION INJECTION MOLDING 


SINKO TOOL & MANUFACTURING COMPANY, 351 NO. CRAWFORD AVENUE, CHICAGO, ILLINOIS 


REPRESENTATIVES: LOM RE, 403 
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Get more suoduction from your 
press equipment with THERMEX 


Thermex High Frequency Heating reduces over-all time cycles 
50% or more, eat doubling output of a press. Also, one or 
or more presses may be operated (one at a time) from a single 
Thermex. While one press is being closed, the material cured 
and press opened—preforms for the second press are being 
heated. With operations properly synchronized, time lags can 
be reduced to a minimum, thus providing continuous stepped- 
up production. 

Thermex uniform heating of preforms makes a stronger and 
better product by increasing flow properties of the material 
in the mold and eliminating internal strains. 








Write today for complete facts. 


The GIRDLER CORPORATION 
Thermex Division Louisville, Kentucky 


* Buy another 
WAR BOND this week! 











A CONTINENTAL-DIAMOND PRODUCT— 


speeds wartime steel production 


LAMINATED Steel rolling mills are making longer runs, holding closer tolerances, 
producing more vitally needed STEEL because of Plastic NON-metallic 
roll neck bearings. A C-D product, first applied experimentally in 1933, 
these NON-metallic bearings are now giving unprecedented service in 
steel mills everywhere, making an immeasurable contribution to the war 
effort by helping produce more and better steel. 
The same research and engineering staff that developed and perfected 
C-D Plastic bearings is ready to help you with your ““What Material?" 
NON-METALLIC problems. Men familiar with five basic NON-metallic products, laminated 
phenolic plastics . .. molded phenolic plastics . . . vulcanized fibre . . . Mica 
BEARINGS ... Vulcoid, can help you determine where they can be used in your plant 
or product . . . to further the War effort . . . to prepare to meet the Peace. 


Send for booklet GF-3 which gives specific data on all C-D products. 


x 
( yontinentat } tarnowde 


Established. 1895 . . Manufact | ted Plastics since 1911 — NEWARh » DELAWARI 
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New Curtiss-Wright Antenna and Pitot Mast, 
Molded in One Piece of Phenolic Resin Treated 
Cleth. Demonstrates Revolutionary Strength 
Factors Combined with Lightness. Because of 
the value of this development, Curtiss-Wright 
Corporation, will make this mast available 
to other American manvfacturers. Send in- 
quiries directly to us. 


AND THEY USED TO sav Yolded uit CAN'T TAKE IT? 
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BUT NOW—Molded Plastic Antenna Masts 
for the Curtiss-Wright Commando! 


A brand new molding technique (developed by CMPC engineers) makes it 
possible— producing a job with the lightness of plastics plus all the strength 
needed to stand up to the whip-saw buffeting of the toughest flight condi- 
tions. It withstands temperature extremes, too. 

If you need similar qualities in your plastic parts, let our engineers tell 
what their new technique of molding especially prepared resin-treated cloth 
can do. It produces parts with higher impact and other strength characteris- 
tics than any standard molding materials, and still allows wall sections of 
less than 14,". Relatively complex parts are easily molded in one piece. (The 
antenna mast—left—is a one-piece job, flared base and all.) Think of this in 
terms of molding speeds and elimination of assembly operations! 


Here’s one more example of why CMPC development engineers are 
so highly regarded in the molding field. It’s possible that they may be 
able to roll up their sleeves for your problem. Bebind them lie the 
facilities of the largest, best-equipped molding plant in the M.ddle 
West, handling design, mold-making, molding and finishing. Let us 
know your interests ... and ask for information about this technique. 


cacao Mo.DED ips psgaron 


1046 N. Kolmar Avenve, Chicago 51, Illinois 
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Molding an idler crank in rag-filled Bakelite left a heavy 
flash at the parting lines—and dumped a stiff production 
problem right in the lap of American Insulator Corpora- 
tion, New Freedom, Penna. 


Formerly, each part was hand-filed to remove flash and 
the resulting séam was buffed. It was a slow process, so 
they searched for and found a better and a faster way. 


“The laborious process was eliminated by the 
use of a single LEA COMPOUND operation. 
LEA COMPOUND is used on a soft cloth buff ating on a tapered spindle, counter-sunk 
7" in diameter, running at a speed cf 2350 holes of varying diameters can be burred 
R.P.M. This change to LEA COMPOUND has effectively without filling threads or holes 
permitted a definite SAVING in COST and with foreign material. 

TIME, and PRODUCES A BETTER FINISHED Write LEA in detail about your burring, 
APPEARANCE than was possible by the hana- lishing, or buffing problem. Invite a 


filing method.” LEA engineer to call for a consultation. 
To meet other war production needs, LEA engineers He will gladly help you solve your problem. 


he ee tit pear a se . nent *Photographs and data courtesy American Insulator 





g THE LEA MFG. BeMPANY 


Waterbury 86, Connecticut 


Burring, Buffing and Polishing . . . Specialists in the Development of 
Production Methods and Compositions. 
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The best way of learning has always been, in our estimation, by doing. ‘A Ready Reference for 
Plastics” written for the 


layman, is now in a new 
edition. If you are a user 
We learned a lot about plastics by making them for a long and varied list of customers fer or a potential user of 
molded plastics, write 
us on your letterhead 
for a copy of this plain 
non-technical explana- 
tion of their uses and 
Since the war, we've made so many “impossibles’’ in shape and size and number of inserts characteristics. Free 
to business firms and 

government services 





more than 20 years. 





that we no longer consider anything impossible in plastics. Probably a lot of these things 


were possible even before the war, but we never had the customers who needed them. 


Seo we've learned a lot more about plastics, molding under duress, as it were. This, combined 


with the new post-war economic set-up (more materials, cheaper materials, cheaper and faster 





molding methods) should place plastics in the forefront of raw materials you will consider 





in your operation. 


Perhaps we can help you plen now for plastics in your products, after the war. 
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THAT BRILLIANT TAML-PIECE he’s 

tying to the tank is the new 

Signal Corps identity panel 

for the Army’s motorized 

equipment, Vivid red, glaring 
white, vibrant yellow, flash to our 
aircraft “Thisisa U.£. .wank...al.S. 
truck convoy.” The bright coated fabric 
reflects 90% of light. It is clearly visible 
two miles. 


INTERESTING TO EVERY plastic-minded 
manufacturer is the fact that Ethyl 
Cellulose was the plastic coating which 
could meet the Army's stringent tests. 
No cracking or peeling at 20°F. below 
trro—or at 140°F . above zero with 95% 
uumidity. No sign of stickiness—no 

‘ding of color—even at 200°F. Be- 
ause it has the widest temperature 


ERCULES POWDER COMPANY : 


range of any thermoplastic, Ethyl Cel- 
lulose is being used for war to the fullest 
extent of production— for w ater-proof- 
ing and flame-proofing textiles . . . for 
aircraft paris, canteens, steering wheels 
... for wire insulation and flexible tub- 
ing ... and many secret uses, It is the 
plastic of important present usefulness 
and enormous post-war promise. 

IF YOU WOULD LIKE TO know more about 
this newest of thermoplastics, the prop- 
erties of which are under constant de- 
velopment through Hercules research, 
we invite you to write for Ethyl Cellu- 
lose literature, addressing Department 
MP-93, Hercules Powder Company, 
Wilmington 99, Delaware. 

Fabric, Columbus Coated Fabrics Corp.; 
Coating, Hercules Ethyl Cellulose. 


HERCULES 


ETHYL CELLULOSE 


* 


TOUGH + FLEXIBLE + STABLE 
LIGHTWEIGHT + ECONOMICAL + CLEAR 


WILMINGTON, DELAWAR 


Coprright 194 Hercules Pewden Company Oc "4 








Lruyver 


MANUFACTURING COMPANY 
CHICAGO WASHINGTON 


2 West 461m Sr. 2456 W. JACKSON BLVD. Hore. Wasnincton 


NEW YORK 


WI sconsin 7-6847 Seeley 1300 Met. 5-900, Ext. 650 


SPEciarists IN CONVERTING PLasricg to WA* 



























Get the Last Ounce of Service 
From Your Coated Abrasives 


If you have any unsolved finishing and polishing problems; 
would like to establish economies in your sanding oper- 
ations; short-cut your present methods or introduce new 
ones, there is a Behr-Manning Technical Service to suit 
your purpose. 

We seem to learn new things about our products every 
day, even after more than 70 years. Isn't it quite probable 
some may be new to you? 


Trained field engineers, experienced in all phases of Coated 
Abrasive applications and familiar with hundreds of types 
and forms we produce, will be glad to assist you by con- 
ducting demonstrations, factory tests and time studies and 
by otherwise helping, no matter what your problems 
may be. 





For prompt personal attention write or phone the most 
oe address. 
a 


Pioneers in Better Coated Abrasives Since 1872 








BEHR-MANNING BRANCHES: Boston, Buffalo, Chicago, Cleveland, 


Cincinnati, Grand Rapids, High Point, Indianapolis, 

DIVISION OF NORTON COMPANY ALITY ' 

' Detroit, Los Angeles, New York, San Francisco, 
TROY, N. Y. NORTON ABRASIVES 2 Philadelphia, St. Louis, Tacoma. 
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What's cooking- 


Pans for postwar living would 
not be complete without some pro- 
vision for added convenience, econ- 
omy and beauty in kitchen and bath 
units .. . functional cores of the low 
priced homes of the future. Above 
are illustrations of what leading de- 
signers forsee with the aid of modern 
plastic discoveries. 

The units have been layed-out back 
to back for simplicity in wiring and 
plumbing. And all fixtures, many of 
the connections and translucent ma- 
terials would be plastic. Double, clear 
plastic fronts to refrigerator drawers 
also provide insulation . . . and plas- 
tic seat cover and fittings in the ath 
add to streamlined attractiveness. 

Whether or not you are consider- 
ing items like this for postwar pro- 
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duction, you will be interested in the 
possibilities of plastics in modern de- 
sign, These plastic applications are 





KURZ-KASCH 


From the drawing boards of Sundberg and Ferar 


in home utility units 


not limited to any one group of prod- 
ucts either for industry or the con- 
sumer. To take full advantage of new 
developments in plastics for your fu- 
ture products, consult Kurz-Kasch 
plastic engineers, toolmakers and 
moulders . . . specialists in plastic 
design and production for more than 
a generation. 





For Over 25 Years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1417 Sovth Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York © Chicago © Detroit © Los Angeles © Dallas © St. Lovis © Toronto, 
Canada. Export Offices: 89 Broad St., New York City 
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How Strong is 


Plexiglas? 


HE answer to this and many 
other engineering questions can 
The 


be found in the PLexicLas Mechan- ; 
PLEXIGLAS 


ical Properties booklet. This new ~ | Mechanical Prop- 


Rohm & Haas publication gives the erties Manner doemntes 


data on the tensile strength 
results of scores of tests on PLEXI- | [9% of Puexictas under dif 
F ' ferent conditions of tem- 
perature, thickness, 
physics laboratory. Illustrated with . shape and rate of 


GLAS conducted recently in our new 


numerous graphs and new photo- loading. 





graphs, PLexictas Mechanical 
roperties is probably the most com- 
prehensive technical handbook ever 





published on any plastic. 
Write to our Philadelphia office 
or your copy of this important book. 
2. ®@:-R 


ohm & Haas Company, Washington 
Square, Philadelphia, Pa. Other offices 
in: South Gate, Los Angeles— Detroit — 
hicago. Canadian Distributor—Hobbs- 
lass Ltd., Montreal, Canada. 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 


PLEXIGLAS 


SHEETS AND RODS 


CRYSTALITE 


MOLDING POWDER 


PLEXIGLAS and CRYSTALITE are the trade-marks, Reg. U. S. Pat. Of. for the acrylic resin thermoplastics manufactured by the Rohm & Haas Company. 


ROHM & HAAS COMPANY 8 


PaisitiN fay SO Eig. PHILADELPHIA Pt 























Here’s help on your 


tougle plastic prressiug problems 








Among the Birdsboro general compres- over again that they have the ability to 





sion and transfer molding presses and pass the toughest tests to which any plastic 
multiple platen sheet presses shown here, press can be subjected. 

you can find the answer to almost any If you have a press problem of either the 
plastic pressing problem you may have. present or future, we will be glad to help 
Under the strain of ‘round-the-clock war you solve it. Our engineers will welcome 
production, they are proving over and the opportunity of working with yours. 


BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY ce BIRDSBORO, PA. 
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HYDRAULIC PLASTIC PRESSES 
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The injection mouldings in our lobby showcase 
are more than mere samples. They represent vital 
problems solved for the purchaser — things like 
functions in design which our engineering and die 
making staffs approach and master with enthu- 
siasm — production of mouldings with keen accu- 
racy and often close tolerances — unbelievably 


For Custom Injection 
Moulding ... try the Trio 


GRAFTON ST., WORCESTER 


MASS 


rigid inspection— and fast delivery schedules 
constantly maintained. © These things are skills 
— skills ready to be called on for post-war plastics 
engineering — for suggestions on how to improve 
your production for better merchandising with the 
use of plastics. They form a plastics service of 
wide scope and down-to-earth knowledge with 
which we want you to be familiar. 


NEW YORK, WN 
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EXTRUSIONS «4 Continuous Lengths; 
Dlenille— 


ees! 
———— 
at 


fr DIVERSITY 
it SHAPES and CHARACTERISTICS 


These symbols of shapes may indicate the 
“end-view’’ of Celluplastic Extrusion Mold- 
ings, but the uses to which such shapes are 
put, depend upon YOUR product, just as the 
plastic we recommend, depends upon the prop- 
erties needed to meet your requirements... 


call on CKLLUPLASTIC— 


Our staff of plastic specialists is at your service for 
Essentials, or for planning Post-war products. 


ce GELLUPLASTIC CORPORATION 


tat 
sTICS 560 AVENUE | NEWARK, N. J. 


@0d<51O(o°o @@e: 
S>orpegiiiii[es 















ive famous steels 


The five Timken Graphitic Steels — Graph-Al, Graph-Sil, 
Graph-Tung, Graph-M.N.S., and Graph-Mo — offer faster 


machining, exceptional resistance to wear and less tend- 














ency to score work, These qualities, plus their uniform 
structure, high physical and excellent heat treating prop- 
erties, combine to make them truly exceptional. Because 
each steel has been designed to do a specific job, it will 
pay you to investigate the possibilities of one or more 
of these “famous five” for your tool shop. A Timken 
metallurgist will be glad to consult with you. Steel and Tube 
Division. The Timken Roller Bearing Company, Canton, Ohio. 














For Dependability 


@ You can always depend upon DURITE products and the 
DURITE organization for plastics of outstanding excellence 
1 backed by specialists who welcome the opportunity of 
according you the ultimate in friendly, intelligent service. 





DURITE products being used in the production of Aircraft, 
Shell Caps, Tanks, Ships, Motorized Equipment, Electrical 
Equipment, Guns and many other Instruments of War 
testify to the versatility and dependability of DURITE plastics 
for exacting requirements. 


Your inquiry regarding DURITE Molding Compounds, 
Adhesives, Bonding Agents, Laminating Materials, Cements, 
Coatings, Oil Soluble Resins and Synthetic Rubber Com- 
pounds will be welcomed. Our engineers are at your service 
on current production problems and post-war planning. 


DURITE PLASTICS 


REG. U. &. PATENT OFFICE 








FRANKFORD STATION P. O. PHILADELPHIA, PA. 


Synthetic Rubber Compounds 
Phenol-Furfural Products Phenol-Formaldehyde Products 








METAL: 
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ME 
EVOLUTION OF AN ACCUMULATOR! 





‘ 

Half a century ago, weighted accu- 
mulators similar to the old Elmes 
model shown here were widely 
used. Actually the first Elmes 
weighted accumulator was built in 
1870. This type was cumbersome, 
required much floor space, and the 
pressure variation was great, as 
the chart shows. 








Today, the weighted type has largely been replaced by the vastly 
more efficient air-ballasted, pistonless hydraulic accumulator. 
The Elmes high and low pressure installation pictured here repre- 
sents the highest development of this modern system. Note the 
uniformity of pressure as compared with that of the old weighted 
type—line shocks are completely absent. There are no large mov- 
ing parts, no special foundations are required, internal packings 
are eliminated, floor space is conserved. The Elmes patented con- 
trol system insures safe, fool-proof operation 








Bisiocetion records indicate that Elmes was one 
of the pioneers in building air-ballasted hydraulic 
accumulators on this continent. Likewise, many of 
the first installations of other hydraulic equipment 
were made by the Elmes organization. Those facts 
are important to plastics manufacturers because they 
are evidence of the Elmes experience and leadership 
which dates back nearly a hundred years. 


The modern Elmes standard line includes plastic- 
molding and extrusion presses and other hydraulic 
machines of every type—for virtually every kind of 
heavy and light manufacture. And in the adaptation 
of hydraulic design for specialized purposes, the 
inventive skill and sound methods of Elmes engi- 





ELMES 


neers are solving complex production problems for 
countless plastics manufacturers. Elmes should be 
your first thought for cost estimates or engineering 
collaboration on hydraulic accumulators and all 


hydraulic equipment. aC 
Ask Tor our new Plastics and. Accumulator Bull®@~ 


tins, together with information and literature on 
any other Elmes Hydraulic Equipment. Simply write e 


your name, firm name and address on the margin of f 
this page, tear it off and mail to us. Indicate type o 
equipment in which you may be especially in ‘ 


ELMES ENGINEERING WORKS of AMERICAN 
STEEL FOUNDRIES, 225 N. Morgan St., Chicago. 


HYDRAULIC 
EQUIPMENT 





Also Manufactured in Canada 


METAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
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George Nelson, one of the managing editors of 
Architectura! Forum, is also one of the most creative of 
today's architects. His most recent achievement: The 
interesting, original Sherman Fairchild New York town 
house, designed in partnership with William Hamby. 


Arcuitect George Nelson has long felt a 
need for standard furniture units lower in cost 
... lighter in weight ... and of wider utility 
than cases, cabinets and chests now on the 
market. But not until he heard the story of the 
plastics boxes used to store and feed ammuni- 
tion to the wing guns of modern fighter planes, 
did a solution suggest itself. 


These boxes once were steel. Now they are 
fabricated with substantial savings in cost and 
weight from a thin but surprisingly tough, 
strong and rigid plastics-and-fabric laminate. 


Stacked on a standard low bench, units make useful, 
attractive living room group. Other arrangements would 
serve as dressing table-bureau, etc. Variety of durable 
colors and textures cculd be applied to both frames and 
accessories during laminating without further finishing. 


Basic frame sizes suggested are 2’ x 2’,2' x1’, 2’ x8", 
1’x 1’, 8” x 8”. Basic characteristic would be rounded, 
integral corners, making possible stronger cabinets but 
lighter sections than with conventional wood joint. 
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ADD BACK 
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RADIO DRAWERS FOR STUFF 


FROM AIRCRAFT AMMUNITION BOXES... 
EXPENDABLE UTILITY CASES FOR 194X? 


Basing his plans on use of a similar material, 
laminated on a mandrel into continuous, hol- 
low lengths, Mr. Nelson has developed the 
interesting suggestions below for producing a 
wide variety of space-saving units . . . suitable 
for a wide variety of storage functions... from 
just five basic frames. Such units, he points 
out, would provide maximum storage in min- 
imum space. Equally important, they should 
be so inexpensive that they could be discarded 
without a twinge of the owner's conscience, 
when they have served their purpose. 
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HINGED DOORS DROP DOORS 


SHELVES OR DRAWERS, ETC 


The Broad 
and Versatile Family 
of Monsanto Plastics 


(Trade names designate Monsanto’s 
exclusive formulations of these 
basic plastic 


LUSTRON (polystyrene) - SAFLEX 
(viny! acetal) - NITRON (cellulose 
nitrate) «+ FIBESTOS (cellulose ace- 
tate) - OPALON (cast phenolic resin) 
RESINOX (phenolic pounds) 
Sheets « Rods + Tubes + Molding 
Compounds - Castings - Vuepak Rigid 
Transparent Packaging Materials 

















PLASTICS AND YOUR FUTURE 


Whatever your particular postwar products, chances are 
excellent that wartime advances in plastics materials and 
fabricating techniques will open up many exciting new 
possibilities for smarter styling . . . improved performance 
. . - lower costs. Chances are also excellent that you will 
find the answer to your particular needs in a Monsanto 
plastic. Monsanto is one of the nation’s largest producers 
of plastics. The family of Monsanto plastics is probably 
the broadest and most versatile olened by any one manu- 
facturer. For facts — and many a pertinent idea — see the 
24-page guide to Monsanto Plastics prepared for product 
designers. Simply write: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield, Massachusetts. 
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This Mold Job 
Has kverything! 


* Yes, it’s a film developing tank, made back before the war 





.-- And though we’ve made, and are still making molds and dies 


for many intricate parts used in military equipment, this sample 





of pre-war work still represents an exceptional achievement, 
combining such a wide variety of operations in the making of 
its molds. The cover mold was hobbed, then engraved. Other 


parts, particularly the spool heads with spiral ribs, involved 











machine operations of the utmost precision. (Notice one spool 


head is inverted to show the annular slots more clearly.) 


If your war-time production, or peace time planning requires 
plastic molded parts, of any degree of intricacy, let us put our 


knowledge and facilities at your service. 





MIDLAND DIE AND ENGRAVING COMPANY 


ee ee, Oe ee ee . ‘ CHICAGO, ILLINOIS 
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EXTRUDED 
RODS 


THIN HEAVY 


Diameter .010 to 4.0. 

























































/ 





ORD RE, 
KK XAT 
CROSS, 
ne ah, Me we 


er ae 


WZ, 








G 





> 


IM ] [ 0 Ip announces another advance in the art of extruding plastics. 


It is now possible to get not only extremely thin rods, but solid sections up 
to 4 inches thick with perfect dimensional accuracy throughout continuous 


lengths. 


This extension of the extrusion process opens up many new possibilities of 


use, for both war and post-war applications. 


MN Q [ 0 | fJonce again, points the way for all industries to take full advantage 
of extruded plastics .. . . as we have done for the automotive, aviation, furni- 


ture and refrigeration fields. 


We also do injection molding. 


METROMEMACOLD 


RIGINATORS OF DRY PROCESS PLASTIC EXTRUSION 














Kux Preform Presses 


THE NEW MASSIVE MODEL 65 PRODUCES 
PREFORMS 3° DIAMETER, HAS A 3° DIE 
FILL AND APPLIES 75 TONS PRESSURE 


This rugged preform press with its heavy 
duty, one-piece cast steel main frame will pro- 
duce odd shapes as well as round preforms. 
The pressure applied by both top and bottom 
punches results in more solid, dense preforms, 
which have less tendency to crumble or break 
during handling. This new Model 65 press is 
built to safely withstand high pressures of up 
to 75 tons at top production efficiency. 


Choice of a complete size range of machines 
in both single punch models and multiple 
punch rotaries is also available. 





PLENTY 
RUGGED 











Model 65 


@ Write Dept. P for catalog or demonstration 








Your GC lucprint tu Preastic 
FROM MATERIALS TO FINISHED 
PRODUCTS THRU THE PROCESSES 
or COMPRESSION 


INJECTION 


or TRANSFER /| 4Y-——_ 





At your service... Experienced development, design- 
ing, engineering and production staffs... faithful 


SINCE [wye) 1881 
WZ 
followers of the biveprint ...and strict adherents 
Ccurac to specifications! 
Able processers with all plastic materials — 


Arcolite*, Acetates, Phenolics, Ureas, Melamines, 
Acrylics, Vinyls and Styrenes! 

Pp. lar ers Modern, centrally located plant. Complete tool 
and die-making facilities. Thousands of square feet 
of molding areas — hundreds of presses and finish- 
ing equipment. From query to product we're an 
“ynder-one-roof” organization, busy on war prob- 


lems—but happy to lend an attentive ear to post-war 
plastic applications. Inquiries sincerely welcomed. 


*Consolidated Phenolic Formulation 


& 
onsolidated 
Molded Products | 


309 CHERRY STREET 


NEW YORK 
1790 Broadway CLEVELAND 2970 West Grand Bivd 
3682 Ingleside Road 
BRIDGEPORT (Shaker Heights) CHICAGO 
Rocky Ridge Drive 542 West Rondaleh St. 
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War production demands uniform accuracy. Loss of 
time or the waste of scarce strategic materials be- 
cause of variations in machining cannot be tolerated. 
There is no place in our war production plan for 
equipment that cannot be relied upon to maintain 


required tolerances. 


Sound design and careful workmanship give South 
Bend Lathes the dependable precision that assures 
uniform accuracy. Built by skilled craftsmen who take 
pride in their work, they are capable of maintaining 
split-thousandth tolerances on all work within their 


SOUTH BEND 


Fae toad 


ae 


ee: 
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capacity. Their unvarying performance speeds pro- 
duction on the most exacting machine operations and 
assures perfect interchangeability of parts and units. 


There is a South Bend Lathe for most war produc- 
tion requirements. The Engine Lathes are made in 9”, 
10”, 13”, 144”, and 16” swings, with bed lengths from 
3’ to 12’. The Toolroom Lathes are made in 10”, 13”, 
14%4", and 16” swings, with bed lengths from 3’ to 8’. 
The Turret Lathes are made in 9” and 10” swings, 
with 334’ bed lengths. These lathes are described 
in Catalog 100C which will be sent upon request. 


LATHE WORKS 


SOUTH BEND, INDIANA @ LATHE BUILDERS FOR 36 YEARS 
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of RAS @* tubing and fittings—and 
LHES-PLAGHe pipe too—is growing daily in a wide 

variety of applications because of its practical adapta- 

bility. It has proven to be superior to other competitive 

products in many uses. It is here to stay and grow in 

popularity. <oaaspaewe tubing is a proven practical 

product because of its adaptability under high bursting 

and working pressures, insulating qualities, resistance 

to most chemicals, flexibility and ease of handling. It 

op f \ has replaced vital materials needed in the war effort, 
; suchas aluminum, brass, copper, nickel and stainless steel. 





THMEPLAGWE tubing is available in outside diameters 
” / ” ” « ” ° ” ” sa « Ws 

of 14", 34", 4", 4%", %", 1%", 44", %", and 34" ina 

variety of wall thicknesses. Special sizes upon request. 


* Made of Saran 


or more information 
bout {HRS-PLAGHe tub- 
ng and fittings, write on 
jour letterhead for the 
six-page circular or 
tr our larger catalog con- 
ining data and illustra- 
ons of Injection Molded 
Extruded Plastics. 
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EYERCORD DECALS | 


Plastic surfaces need not be plain. Meyercord decoration of any type of 

Decorative Decals can make them gay, colorful plastic ware. Please address 

and interesting. We know plastics have gone to war inquiries to Department 21-9. 
.as have Meyercord Decals...but thousands of 

new uses for plastics are already appearing on the 

postwar merchandising horizon. We believe manu- 

facturers of many plastic items can distinguish 

their products from competition by including 

the ‘‘eye-appeal’’ of Decal decoration NOW while 

products are in the design and engineering stage. 
To manufacturers still in consumer production 

we are in a position to deliver reasonable quantities 

of stock designs. Meyercord Decals are easily and 

inexpensively applied. They’re durable, washable. 

Any design can be reproduced. Special solutions 

insure perfect adhesion to various types of resin 

materials. Your inquiry is invited regarding the 


Speed Victory - Buy War Bonds 
THE MEYERCORD CO 


LAKE STREET CH Pee CO, 111 Nae 





BOMBS AWAY OVER TARGETS FARTHER AWAY. 


7 4 hanks to thedevelopmentof jettison gas tanks made 
4 ; of lightweight, strong National Vulcanized Fibre, 
our army planes get increased gas loads, providing 
wider flying range . . . our aviators are able to carry the 
fight farther away . . . are able to ferry planes longer 
distances. This use of National Vulcanized Fibre is 
typical of the war work of our company ... supplying 
materials for everything that “flies, floats or shoots.” 


NATIONAL VULCANIZED FIBRE CO. 


A Jetrison Gas TANK™® made of National WILMINGTON DELAWARE 
Vulcanized Fibre by U. S. Rubber Co. These Offices in 


auxiliary gas tanks are hooked beneath the 









{ 





Principal Cities 


wings or fuselage of a plane. When empty 
they may be dropped to reduce ‘‘air friction 


Produced in sizes, 50 to 250 gallons capacity 


Ht eg 

















‘bY permission of U.S. Army Air Forces 


* 


For the grinding of plastics molds and for countless other 


toolroom uses in the plastics manufacturing plant, this 
Sav-Way ‘internal grinder offers many worthwhile 
advantages, including ease of set-up, flexibility, and 
range of adjustment for a variety of work. It is proven 
by more than two years of successful operation on the 
most exacting of aircraft and ordnance parts. Send the 


coupon for complete description and specifications. 


Sav-Way’s extensive research and expe- 
rience in the plastics machinery field 
gives us an understanding of plastics 
manufacturing problems which will be 
of value to any plant anticipating 
the purchase of grinding equipment. 















INSULATED 








NEOPRENE 



















against Vibration, Distortion, 


This radical departure from conventional design 
gives the Sav-Way multi-purpose internal grinder a 
new permanence of alignment and resulting higher 
accuracy. The bed proper is a thick surface-plate type 
normalized alloy iron casting of heavily ribbed whale- 
back construction. Neoprene pads between the bed 
and the steel base eliminate metal-to-metal contact 
and absorb floor vibration, preventing distortion of 
the base being transmitted to the bed, which is accu- 
rately scraped. This is only one of seventeen specific 
features which make the new Sav-Way M-1-A Grinder 
outstanding in design and construction. 


For complete description and specifications, attach Send the Coupon 
the coupon to your letterhead. for Your Cc opy 






























SAV-WAY INDUSTRIES, 
Detroit, Michigan 


Kindly send me oa co 
y py of th 
describing the Sav-Way Mela. 


4875 E. 8-Mile Road 





KEEP AN EYE ON 
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4875 EAST EIGHT MILE - DETROIT, MICHIGAN 





City—___ __. State 
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We've An Open Door 








a For Open Minds 


Manufacturers... Designers...Technicians...; 
Sales Executives and others now giving 
thought to economical production of Tomor- 
row’s new and better products, are invited 
to investigate the unique facilities of the 
Magna Manufacturing Company for the 
practical disintegratior. of materials hereto- 


fore unavailable in powder form. 





Tracer BULLETS, parachute flares, illuminating 
signals require powdered magnesium...and plenty 
of it! To reduce this difficult and extremely haz- 
ardous metal to a uniform dust in compliance with 
rigid U. S. Army and Navy standards, Magna de- 
veloped special machinery and precision processes. 

Today in three great Magna Plants... the 
largest and most modern facilities of their kind 
»..we are carrying on this vital wartime job. 
But Tomorrow... 

The facilities that Magna perfected have a 


far-reaching importance ... opening vast new 





MAGNA As 


possibilities for the utilization not only of mag- 


nesium but also all other types of disintegration- 
resisting metals and other materials such as 


ceramics, plastics and pigments. 
AN INVITATION... 


Magna capacities today are entirely occupied 
with production for Victory. However, Magna 
engineers are prepared to consult with forward- 
looking industries on ways and means to utilize 
powdered metals and other materials in postwar 


product developments. 








MANUFACTURING COMPANY, INC. 


MANUFACTURERS OF cMagnaflake METAL POWDERS 


444 MADISON AVE + NEW YORK 22, N.Y. 
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Gou Cink rout in ahde! 


“They call this a fox-hole. That’s stretching a point. I don’t think a fox 
would go for it. Not with shells tearing up the earth, sending slashing 
fragments flying through the air. Still, cover is cover, even when it comes 
by the inch. I’m not kicking. 


“You folks at home aren't kicking, either—most of you. But now and 
then we get a grousing letter from someone who ought to thank his 
lucky stars for everything America gives him, wartime or peacetime. 


“You've got homes, not smoking ruins . . . kids who play in safety. . . 
better food ... and more of it than anywhere else. You're free to speak as 
you please ... choose your own religion ...and work in a job like yours. 


“If anybody at home thinks he’s in a hole about rationing ... or any- 
thing else . . . ask him if he’d trade it for a fox-hole.” 


* * * * 


Let’s help this man in the fox-hole by the way we spend our time and our 
money. Let’s give our blood more often: Let’s take on extra duties in 
civilian defense. Let’s buy bonds over and above our quota. 


We of The Watson-Stillman Company are glaci that our production 
serves America’s war industries so di- 
rectly. There are war jobs for all the 
products we make. 


The Watson-Stillman Company, Roselle, N. J., 
Engineers and Manufacturers of Hydraulic 
Presses, Pumps, Wire Rope Shears, Jacks, 
Forged Steel Fittings and Valves. 


WATSON-STILLMAN 
Wydrautic Equsbment. Valves, 
Foyged Steel Fittings. 


Watson-Stillman Molding Presses, like 
this one, are turning out communica- 
tians equipment for the Signal Corps 
and other branches of the Armed 
Services. Just another W-S Machine 
gone to War. 


TO READERS 
OF 
MODERN 
PLASTICS 


Y Shown at left is one of 
a series of Watson-Stillman 
advertisements appearing 
in general business publi- 


fae hilelal 


Y  Itis reprinted here be- 
cause of the type of mold- 
ing press shown and the 
interest which members of 
the plastics industry may 
feel in the use to which this 


machine is pyt. 


Y Write for further in- 
formation on Watson- 
Stillman presses for the 
fabrication of plastics. 
They include injection 
molding and fully auto- 
matic and semi-automatic 
compression. molding 


Malelaalialet 








SEE HOW IT PAYS TO CHOOSE 
the simplest fastening method gy 


Question every fastening! .... you 
save man-hours, lower costs, get better as- 
semblies by using P-K Self-tapping Screws. 


Parker-Kalon Self-tapping Screws require only one 


easy operation . . . simply drive them into plain, 


untapped holes. The result is a tight, secure fastening. 
At the drafting board, or on the assembly line, be 


TYPE “Z” THREAD-FORMING SCREWS 

All purpose, form their own threads in the material. 
For fastening to cellulose acetate and nitrate com- 
pounds, methyl methacrylate resins, polystyrenes, 
and laminated phenolics. 


TYPE “F’ THREAD-CUTTING SCREWS 
Expressly developed for use in crumbly and friable 
materials, such as phenolic and urea base com- 
pounds, cold mold compositions, and hard rubber. 
Cuts a thread like a tap. : 





TYPE “U” FOR PERMANENT FASTENINGS 
For use in all kinds of plastics. Hammered or 

. otherwise forced into the material, it forms its own 
thread. Cannot be removed. 





46 MODERN PLASTICS 














sure to find out if you can use the simple P-K method 












before you put up with a difficult, more costly one. 

Ask for a P-K Assembly Engineer to check over 
fastening jobs with you. He'll help you search out all 
opportunities to apply P-K Self-tapping Screws. You'll 
find his advice unbiased. If you prefer, mail in assembly 
details for recommendations. Parker-Kalon Corpora- 
tion, 190-200D Varick Street, New York 14, N. Y. 


PARKER-KALON 


Lualilg Contecltlid 
SELF-TAPPING SCREWS 


ssembti eS 
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In Any of These Spots 


Low Cost, Flexible 


pELTA: 


DRILL PRESSES 


may be. a life-saver for you... 
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VY Production Line Work /V Special Set-ups 
Y Auxiliary Drilling Operations __——s , 

i |. 
Y Special-Purpose Machines = 
Y Tool-Room Operations 
















First, because they are top-grade, sub- 
stantially-built, thoroughly-engineered 
machines — made in a modern factory 
devoted 100% to tooling war industry 
— and second, because they are low in —e 


cost, readily available, and easily moved 
) ASO OS 
a} o L PA 
with No. 2 Morse Taper 


about or fitted into hundreds of possible 
- 4 
Spindle or 2" Jacobs M LWAU KEE 


combinations — Delta Drill Presses have 
been almost literally life-savers in war 
Chuck Spindle. Floor 4 hi T | 
Pri type with production table (large illus.), 
Efficient, Dependable, Accurate standard tilting table, or production table achine foots 


and foot feed; single-spindle bench type; 
















17” Drill-Press combinations 
exactly as you need them ... 
Slo-Speed or High Speed, 


od 







er production. 















— 
< — 
6 TS 


These up-to-date machines quickly Pay 2. and 4-spindle (illus.) floor type with one- 


ra- for themselves, in savings of time and re- _ Piece table, or 3-, 4-, 5-, 6-, and 8-spindle 
with sectional table. Also complete line with 


duced operating costs. Built-in quality power feed. 














assures you of continued trouble-free pet- tear oyt this 
formance and long life. coupon and 


Versatile mail “Joday 






Ingenious, unusual adaptations of various 





TTT Tt 

‘ coe : ¥ « 

Delta models, as described in “Tooling & THE DELTA MANUFACTURING COMPANY 7 
SESE ET OO TF 5 624K E. Vienna Ave., Milwaukee 1, Wis. a 
PS; . Sy g" Pp ; . Please send me your catalog showing the Delta 17-inch H 
problems quickly, easily, and economical- - Drill Presses, and other low-cost Delta Machine tools. . 
ly — reflecting credit om all comcermed —F Noamme occ cccccccccecceneneeteeeeeneeeeee ee POSHRIOM oeeeeeeereeee dink ‘ 
< : x . 

. . » Consult your Delta Industrial Dis- ES a Ae SEER AOS! aT eee ON . 
tributor — ask him about priorities and § address its : 
deliveries. Mail the coupon for the new WOME ee ra | : 
5 Oy RGSS ol gag ae ee et ES ee ee ; 7 

Delta catalog. P-2 Raneannceunneanneensaaneneeneansannennnnnnnnnased 
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TODAY’S PROBLEM CHILD 


Correcting industry’s problem children is the business of our skilled 


technicians and research scientists. 


For the solution of today’s (or tomorrow’s) industrial problems 


look to... 


Warwick Chemical Company 


WEST WARWICK, R. 1. * 580 FIFTH AVE., NEW YORK CITY + ROCK HILL, S. C. 


© 1943 Warwick Chemical Co. 
Metallic Resinates + Sulfated Oils + Impregnole Water Repellent + Textile 


c Detergents + Cation Active Compounds + Wetting Agents + Luminous Pigments 











Every day bombers and fighters are assembled 
with more and more SPEED NUTS. The increased 
use of SPEED NUTS rolls®them off the line 
faster and lightens them for added useful load. 
These approved self-locking aircraft nuts grip 
the screws with a DOUBLE SPRING-TENSION 
LOCK that resists vibration for the life of the 
plane. 

The tons of metal conserved with the use of 


TINNERMAN PRODUCTS INC., 2048 Fulton Road, Cleveland, Ohio 


IN ENGLAND: Simmonds Aerocessories, Lid., London 


IN CANADA: Wallace Bares Co., Lid., Hamilton, Ontario 


SPEED NUTS is almost impossible to calculate. 
And the man-hours assembly time saved runs 
into millions. Over 1500 shapes and sizes includ- 
ing many new ones just released. Approved for 
most all non-structural attachments by U. S. Army 
Air Forces and Navy Department Bureau of Aero- 
nautics. Also used on trucks, jeeps and tanks. 
Write for our new book No. 185, illustrating some 
of our very latest developments. 
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GUMPTION 


IN A GRINDING WHEEL 


CHEMICAL CORPOR 


ATION 






VARCUM RESINS 
MAKE GRINDING WHEELS 
THAT CAN “TAKE IT" 


Round and round they go . . . doing a lusty job, 
today and every day, in America's War Plants. 
Grinding wheels are on twenty-four hour duty 
and they're carrying a capacity load. They've 
got to be tough and they've got to be safe. 
No flying chips to maim a worker and no 
giving out when the job is half done. 


Manufacturers of abrasive wheels know this and 
demand a superior bonding resin to mix with 
their grain. Many of the country's best known 
producers have turned to Varcum specially 
prepared resins for the answer to their pro- 
duction problems. They like Varcum's con- 
stant high quality, better delivery and the 
enthusiastic way Varcum men tackle their 
problems. If you have a resin problem, drop 
us a line and let us go to work on it! 


CUSTOM+MADE RESINS FOR THE WORLD'S FINEST PRODUCTS 
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HERE’S WHAT AMOS MEANS BY 























Plastineering is a word we've coined to mean 
— engineering a part or product for conversion 
to fast, efficient plastic molding... Amos plasti- 
neering has helped many companies to keep their 
products on the market during the war. The hose 
nozzle job shown here is a typical example. And 
now Amos plastineering is working for many 
companies on developments for after the war— 
redesigning parts and products to make them 
more salabie and profitable in molded plastics. 
Amos can help you with plastineering now—so 
you'll be ready for fast production to capitalize 
on the big demand when peace comes. The 56- 
page Amos picture-portfolio tells you what you 
want to know about our facilities and abilities. 
Write for it today. 





AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 
Division of Amos-Thompson Corporation 
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HAVE YOU SEEN TAYLOR'S NEW 
IMPROVED INDUSTRIAL THERMOMETER ? 





IT'S VIBRATION PROOF - PRACTICALLY 
DUSTPROOF- AND EASIER TO 
READ THAN EVER! 





T saves tons of bronze for the war effort. Yet this new Taylor 

Industrial Thermometer is actually better in four ways than 
the pre-war model! Fact is, we planned it before conservation 
became essential. 


1. New Rugged One-Piece Case. Sturdy enough to stand up 
under any conditions—and looks it! 


2. Vibration Proof! No separate front to rattle or work loose. 
A two-piece interlocking bezel holds the thick glass window 
against four tension springs fastened with shake-proof screws. 


3. Practically Dustproof because of this same tight-fitting con- 
struction. 


4. Easier to Read Than Ever! Actually invites frequent reading 
because the one-piece case is shallower and the triple-lens BINOC 
tubing stands out even more vividly, with a wider range of vision 
than before. Bold, well-spaced scale on sharply contrasting back- 
ground is individually graduated for each tube! 


All these advantages, plus permanent Taylor Accuracy—the result 
of artificial ageing to prevent loss of accuracy when in use — 
make this new Taylor Industrial Thermometer today’s best buy! 
Ask your Taylor Field Engineer, or write Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, ‘Canada. Instruments 
for indicating, recording, and controlling temperature, pressure, 
humidity, flow, and liquid level. 
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*% KEEP ON BUYING U.S. WAR BONDS AND STAMPS 0 ;. D D R * 
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CO-RO-LITE PLASTIC 


Snarling as they leap from a carrier’s deck, Navy “Wildcats” 
prowl deep into enemy territory. Their radios are silent—must 
remain silent even if they are forced down by lack of fuel. And 
miles out—far over the horizon’s rim—they may run into Zeros, 
may engage in a running dogfight that carries them leagues off 
their course. 

That’s why they carry Jettison Tanks of Columbian Co-Ro-Lite 
Plastic. Tanks that carry extra gasoline for the initial leg of the 


flight. Tanks that can be dropped if necessary at the first contact 
with the enemy, thus releasing the plane from the drag of the tanks 


and increasing its speed and maneuverability. 


A Sisal-Filled Plastic 


As strong as steel, as light as wood, Columbian Co-Ro-Lite 
Jettison Tanks are made from resin-impregnated sisal fibres. 
No essential metal is lost when they are dropped. They're simply 
another in the long list of Columbian Rope Company’s contribu- 
tions to the war effort—another instance where Columbian carries 
the fight to the enemy. 


COLUMBIAN ROPE COMPANY 


400-10 Genesee St., Auburn, “The Cordage City, N. Y. 


MPANY LIMITED. Box 157. Walkerville. Ontari« Canada 








N°e pleasure driving—no bright lights downtown—you'll be home a lot this 


y in the evenings. Instead of the monotony of extra time at 
home, , of farsighted folks are making spare time hours pay dividends. They’ re 
investing evening hours in a plastics education—preparing for the future when more 
technical knowledge of plastics will be important to their career in this field. 


The unusual Home Study plan of Plastics Institute is specially prepared to give 
you a practical education in plastics. A series of fully illustrated lessons parade the 
whole plastics world across your desk—included are 29 samples of plastics—you 
learn about materials —their applications, properties and limitations—methods of 
molding, laminating, fabricating and casting — design —testing —all the funda- 
mental information of the complete engineering course. You also receive Plastics 
Trends, a fast moving publication on the new in Plastics. 

Whether you are now in plastics or plan to enter this growing field— it will pay 
you to get complete information on the Plastics Institute Home Study lesson 
assignments. Write today for the new Booklet on “Rich Rewards in Plastics”. 
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INDUSTRIES TECHNICAL INSTITUTE 


NEW YORK LOS ANGELES CHICAGO 
1220-A Chanin Bldg. 182 S. Alvarado St. 626-A La Salle-Wacker Bldg. 
Dept. 9 Dept. 9 Dept. 9 
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HYDRAULIC 
PRESSES: 


Iu feng Sage! 


From small laboratory presses 
to the massive production units 
required for the Plastics and 
Rubber industries, Wood engi- 
neers can design and produce 
to meet your needs. It will 
pay you to consult with us of 


your hydraulic press problems. 








Above Left: A $70 ton Laboratory Press with electri- « | | 9 } W | | 
cally heated platens, two-pressure pumping unit and . 
’ 


adjustable pressure control. 


PHILADELPH 
HIA* 
Above Right: Ac open-side belt press of the precision PENNSYLVANIA 


type, with steam-heated platens. ~ 
° 
. 
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On even’ © 





Al Yavyan 


SYSTEMS 


are being used in many 
war-production 
plants 


LET THE LINCOLN 


of CENTRALIZED LUBRICATION 
help your factory avoid bearing failures 


Lick the man-power shortage problem... Get 
away from the danger—and loss of time—of 
having a maintenance man climb all over big 
machines in order to lubricate bearings. 


You can cut war-production delays—and 
you can lower your lubrication and mainten- 
ance costs by equipping machines with 
Lincoln Centro-Matic Lubricating Systems. 


A Centro-Matic System consists of anumber 
of Centro-Matic Injectors—one for each bear- 
ing—and a power operated or a hand operated 
Centro-Matic Lubricant Pump. A power oper- 
ated system can be either time clock control 
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Write us today for complete information 


LINCOLN ENGINEERING COMPANY 
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or push button control . . . The injectors 





can be grouped in manifold or located 





separately at each bearing. In either ar- 





rangement only a single lubricant supply 





line is required . . . Easily installed on 





new or old machines... Please write for 
Bulletin 671, and send us blueprints of the 
machines you plan to lubricate. Our engi- 






neers will gladly make recommendations. 






The ARMY-NAVY PRODUCTION AWARD 
for high achievement in the production 
of war equipment, conferred upon the 
Lincoln Engineering Company has had a 
star added. This star symbolizes 6 more 
months of exacting service to our Armed 
Forces, delivering vital materials so nec- 
essary for uitimate Victory. 




















Pioneer Builders of Engineered Lubricating Equipment 


9701 NATURAL BRIDGE AVENUE, ST. LOUIS 20, MO., U. S. A. 





keeping pace 
with plastics 


development 
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TIMKEN 


TAPERED ROLLER BEARINGS 





Don't Let INJURY Ambush 
Your Screw Driving Army 


PHILLIPS SCREWS ARE SKID-PROOF / 
Neither inexperience nor carelessness 
are hazards where workers drive Phillips 
Recessed Head Screws. Lost-time accidents, 
caused by slipping screw drivers, are elim- 
inated. The scientifically engineered 
Phillips Recess prevents skidding! 

With the automatic centering of driv- 
ing force by the Phillips Recess, there are 
no fumbling, wobbly starts... slant- 
driven screws... burred and broken screws 
heads. And, freed from these former 
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\, PHILLIPS 


AACHINE 


handicaps, your screw driving army de- 
velops speed and perfection. Even raw 
recruits make a good showing, with 
Phillips Screws. In most cases, power driv- 
ing can replace slower hand driving. 

They cost less to use! Compare the cost 
of driving Phillips with that of slotted 
head screws. You'll find that the price of 
screws is a minor item in your total fasten- 
ing expense... that it actually costs less 
to have the many advantages of the 
Phillips Recess! 





nage SCREWS | 


SELF 


SCREWS 
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TAPPING 






SCREWS 


EGAIHERM - 


The New All-in-One Unit that Provides 
ELECTROSTATIC HEAT for 
the PLASTICS INDUSTRY 


Heats the Preform hy Radio Frequency 

Permits Perfect Molding at Low Pressures 

Reduces Curing Time from Minutes to Seconds 
‘ Assures Uniformity, Speed and Economy 


* 





Design Highlights: 


Heavy Duty, Coppe: -Clad 
Cabinet 


Electrically Designed 
To Prevent 
Radio Interference 


Two Power Tubes: 
Federal Type F-128-A 


Six Rectifier Tubes: 
Federal Type F-872-A 


Automatic Safety 
Interlocks and 
Overload Protection 


. We invite you to discuss 
your problems with us. 


A Product Of 


Federal Telephone and Radio Corporation 


INDUSTRIAL ELECTRONICS DIVISION, 200 Mt. Pleasant Avenue, Newark, New Jerse) 
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IN PLASTICS FILING — flash removal, 
smoothing, reaming, notch finishing, 
corner cleaning, etc.— the right type 
of file is important: Right shape for 
accessibility. Right cut (coarseness 
and angle) for the finish required. 
Right gullets (rounded), for speed 
through minimum clogging. 

But it is the points of the teeth that 
carry the biggest point to be considered 
in selecting files for plastics. And that 
is file life. 

Thermoplastics especially have a 
peculiar abrasive action on file teeth. 
Nicholson and Black Diamond Files 
recommended for plastics work are 
made to hold their keenness longer. 

. . Teeth are thin-topped — to con- 
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tinue to provide sharp cutting edges 
as tips wear down. Files are dry 
finished — ready for instant use. 
Good steel, accurate cutting, scien- 
tific hardening and careful inspection 
contribute further in giving Nicholson 
and Black Diamond Files for plastics 
the longest wear, highest quality, great- 
est money value in the world. 
Through your source of supply, or 
by writing us direct, check the file 


NICHOLSON 


Some good points about file teeth 


FOR EVERY PURPOSE 





toughing dawn apruce with a Nicholson double-cut (Flat) file 


types, sizes and cuts best suited to your 
particular materials and operations. 


Nicholson File Co., 44 Acorn St, Providence 1, R. 1. U.S.A. 
(Also Canadian Picnt, Port Hope, Ont 


FREE BOOK, “FILE FILOSOPHY” 


18 illustrated pages on regular and special 
purpose files; proper use, care and other 
information useful to production and pur- 
chasing heads, foremen, key mechanics. 


FILES s 
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In all the bright visions of the post-war world we're getting 
lately, the airplane plays a lerge part. And perhaps the 
visionaries are not far wrong when they foresee extensive 


private ownership of airplanes. 


In any case, the airplane industry will be larger after the 
war than it was before. And airplane manufacturers have 
come to depend on plastics for literally hundreds of light- 


weight, strong parts. 


To aircraft producers and others looking for a reliable post- 


war source of plastics molding, we offer our advice and aid. 


UNION, NEW JERSEY 
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IN WAR AND IN PEACE 


PLASTIC MATERIALS are no longer available for ‘‘gadgets’’. . . they 
must be used in weapons of war or in essential civilian products. New 
types and varieties are now being produced so rapidly that it has become 
difficult to define the word plastics, or to classify the uses and varicties. 


The plastic industry is convinced that all of the current plastics, along 


with many not yet out of the laboratory, will grow tremendously in the 
post-war period. Many potential large volume uses for plastics have not 
even been touched. It is the newest important industrial material today. 


Keep your eye on the new Rodgers Hydraulic Plastic Moulding Press. 
If it’s a Rodgers, it’s the best in Hydraulics . . . Rodgers Hydraulic Inc., 
St. Louis Park, Minneapolis, Minnesota. 





Lodger HYDRAULIC Inc. 


Manufacturers of: 
UNIVERSAL HYDRAULIC PRESSES 
TRACK PRESS EQUIPMENT 
HYDRAULIC KEEL BENDERS 
HYDROSTATIC TEST UNITS 
POWER TRACK WRENCHES 
HYDRAULIC PLASTIC PRESSES 
PORTABLE STRAIGHTENER 

FOR PIPE AND KELLYS 


« 


Buy U.S. War 
Bonds and Stamps 


_ 





FLexiBLe, Rigi, THin Watts, Sou Swapes 


The larger diameters 


We specialize in manufacturing extruded thermo- 
Tubes, both rigid and flexible, are avail- 
Wall 


plastics. 
able in diameters ranging from .10” to 2”. 


thicknesses as fine as .005” are possible. 


The applications of our tubing are too numerous to 
specify. They are excellent for transporting many 


types of liquids and gases, and also for use as con- 


tainers for many products. 


with thin walls make excellent collapsible tube 


bodies. 


Alll extrusions are custom made to your order. The 
fact that we work in all thermoplastic materials gives 
you an unusual range of properties from which to 


select those most suitable to your needs. 


THE GREAT AMERICAN PLASTICS CO. 
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AN ENCYCLOPEDIA OF FASTENING DEVICES 


Plastics manufacturers should nave this new catalog of 
headed and threaded products manufactured by The National 
Serew & Mfg. Company. This catalog of 228 pages covers the 
most comprehensive line of fastenings made by any one 
manufacturer. Thus it is the most complete catalog on bolts, 
nuts, screws, rivets and kindred articles ever issued—a 
veritable encyclopedia of fasteners. 

A request for a copy sent us on your letterhead will receive 


prompt attention. 


THE NATIONAL SCREW & MANUFACTURING CO. 
2400 £. 75TH STREET . CLEVELAND, OHIO 
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1—When Cycleweld replaces riveting in the assembly of a fighter plane’s metal wing flap, 900 
rivets are eliminated. Here Cycleweld cement is applied to skin and edge with a stripping gun 


Cycleweld—a new bonding process 


applications in automobiles, airplanes and houses is an 


| notion long-awaited entry into major structural 


immediate postwar possibility as the result of a wartime de 
velopment which until now has been closely guarded by the 
military. This is Cycleweld,* a new process for permanently 
bonding together and to each other metal, wood, plastics, 
ceramics, fiber board and rubber in any desired combination 
to form structures that are stronger, lighter and cheaper than 
those joined by conventional methods. 

Cycleweld over the last year has been thoroughly tested 
and accepted for aircraft applications, in which it unites 
aluminum alloy, wooden and rubber parts without riveting 
or welding and at such strength that no Cyclewelded bond 
ever has been broken by vibration. In all tests, the metals 
or other materials joimed have given way before the bond. 

* The Chrysler Corp., which developed the process in its Production 
Research Department, is now in production on scores of Cyclewelded 
parts for fighter planes and bombers, and 30 other companies in war work 


are using Cycleweld under free license from Chrysler for the duration and 
6 months thereafter. 


In most of the aircraft parts where it is now used, Cycle 
welding joins metal to metal. In one wing flap, for instance, 
the same aluminum parts—tribs, stringers and stiffeners 

But Cycle 


welding eliminates 900 rivets in the wing flap alone, effects 


are used as in conventional riveted construction 


a tremendous time saving, cuts cost by 30 to 35 percent and 
produces a flap that is lighter and stronger than its riveted 
counterpart 

Despite the advantages already demonstrated, Cycleweld 
so far has been handicapped by the fact that it merely has 
been adapted to riveted or spot welded construction designs 
Its originators feel that its full possibilities will not be realized 
until it is used in a structure expressly designed for it. There 
is a strong probability that the first such structures will be 
aircraft and ships using a large amount of plywood, where 
Cyclewelded wood-metal fittings offer tremendous new 
strength possibilities. 


Designers vision a new Cycleweld-engineered fighter 
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plane, using unprecedented amounts of plywood, which would 
give superior maneuverability at about ane-third the weight, 
one-fourth the cost and one-fourth the production time. 
This plane, able literally to fly rings around anything now 
in the sky, could have hundreds of Cyclewelded parts, and 
at each point where plywood joined metal there would be a 
wood-metal Cyclewasher to carry the load. Designers also 
foresee a cargo ship built largely of plywood which could 
have several hundred Cyclewelded parts. 

Cycleweld cement itself is a thermosetting plastic, the 
exact composition of which cannot be revealed at this time. 
The operation of Cyclewelding is accomplished by putting 
the synthetic plastic Cycleweld cement on the surfaces to 
be connected and then applying heat and pressure to the 
joint. The process can be used on any aircraft or similar 
subassembly to which moderate pressure can be applied. 
Riveting or bolting is better only at points where there will 
be cleavage. The name “Cycleweld” is derived from the 
fact that the process is essentially the cycle of pressure and 
heat required to produce a plastic “weld.” In the usual 
sense of the word, there is no welding involved. 

Cycleweld was conceived and developed by S. Gordon 
Saunders, Chrysler research expert and now head of the 
company's Cycleweld Laboratories. Aiding in the develop- 
ment of the process have been the Army Air Forces Matériel 
Command, Wright Field, and the Navy Bureau of Aero- 
nautics, Philadelphia. When it became clear that the air- 
craft industry might need a lot of Cycleweld cement, the 
Goodyear Tire & Rubber Co. was commissioned by Chrysler 
to manufacture it. Today Goodyear is supplying some of 
the raw materials which go to make up the cement. 

The process was first described to 200 representatives of 
the aircraft industry at an Army-Navy three-day conference 
last October in the Horace H. Rackham Educational Memo- 
rial Building in Detroit. Striking demonstrations of the 
variety of materials that can be joined by Cycleweld cement 
were presented, and 875 individual specimens were prepared 
and tested to show the strengths obtained. At that time the 
publication of information on the process was forbidden. 
Much additional experimentation has since been carried on, 
and even greater possibilities have been demonstrated. 

Aircraft stabilizers now being fabricated by the Cycleweld 
method withstand static loading and severe vibration tests 
just as well as—and in many instances better than—spot 
welded or riveted stabilizers. The process is particularly 
impressive in withstanding vibration, for—as stated above 
there has never been a case in tests in which the bond itself 
failed under vibration. 

Superior strength alone might not be sufficient to induce 
widespread adoption of the Cycleweld process, but even 


2—Group of 80,000-lb. hydraulic presses used for Cycle- 
welding metal to metal. That in left foreground is spring 
loaded with bomber parts containing corrugated sections. 
3—Wing flap frame loaded in press is about to have 
aluminum skin Cyclewelded in place. 4—Completion of 
wing flap requires slight supplementary riveting. Work- 
men in foreground are trimming excess metal and instal- 
ling bearings. Girl operator is drilling rivet holes. 
5—Metal wing flap fabricated by conventional riveting 
(above) and by Cyclewelding (below). Former contains 
1200 rivets, latter but 300. Arrows show where rivets 
are eliminated in latter, which is lighter, more rigid. 
So far, no wing flap has failed under vibration tests 
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process is far quicker and less costly than riveting or spot 
welding. On one part alone, Chrysler has found that it can 
save 90 percent in costs as compared with riveting, and 
greatly reduce manufacturing time. The same is true, in 
greater or less degree, with all parts that can be Cyclewelded. 
On one stabilizer built with Cycleweld methods the number 
of rivets has been reduced from 5500 to about 30, and the 
resulting stabilizers are stronger and more rigid. 

Ultimate development of the Cycleweld method to its 
fullest extent will make it possible to design and build air- 
planes in which rivets and spot or seam welds will be virtually 
eliminated. The factors of saving in manufacturing time 
and costs, as well as that of superior plane performance 
through reduction in weight, are obvious. 

Cycleweld offers particularly outstanding advantages to 
wood-constructed aircraft. On one experimental airplane 
in which nuts and bolts on the most important beam fittings 
were practically eliminated by the use of Cycleweld, a weight 
saving of more than 1700 Ib. was achieved. In wood aircraft 
construction, Cyclewelding is particularly important in 
bonding plywood to metal at each point where it is necessary 
to attach a metal fi.ting. For this purpose, the Cycle- 
washers—which are technically load distribution pads formed 
by Cyclewelding birch or walnut veneer to a thin piece of 
Alclad or steel—are widely used. 

Two distinct types of Cycleweld cement are now being 
produced. One is used to bond any material except rubber; 
the other will bond any material to natural and most synthetic 
rubbers. Cyclewelding with either cement is simple. Only 
comparatively low curing temperatures and low pressures— 
sufficient to insure intimate contact of. the faying surfaces— 
are required. 

The first type of cement—here designated as Type A—is 
used to bond most metals, woods, thermosetting plastics, 
ceramics and fiber board together or to each other in any 
combination. There are many possible means of applying 
the necessary heat and pressure for the actual bonding, 
depending upon equipment available and to some extent 
upon the size and shape of the parts being jointed. Chrysler 
suggests the use of 1) pressure fixtures, such as hydraulic 
presses (Fig. 2), spring-loaded mechanical presses or spring- 
loaded clamps; 2) distribution pressure pads; and 3) dies 
made of any material which will withstand curing tempera- 
tures for an indefinite curing cycle. 

Type B cement bonds other materials to rubber at con- 
siderably lower pressure than Type A, with 25 p.s.i. generally 
being recommended. Equipment for applying pressure may 
be hand fixtures or press equipment, hydraulic press with 
sensitive control, mechanical press with variable daylight 


6—Loading a hydraulic press with corrugated metal 
bomber floor sections. Flat sheet (on table at right) is 
Cyclewelded to corrugated piece to complete section. 
Here Cyclewelding replaces spot welding. 1—-When 
metal is Cyclewelded to rubber, as in glider ski pedestals, 
first step is chemically cleaning the metal parts in alka- 
line solution, water and pickling bath. No hands touch 
them after start of operation. 8—Steel stampings and 
Buna S rubber blocks cre brush coated with Cycleweld 
cement. 9—Batteries of toggle clamp fixtures with 
cartridge heaters in the clamping pads are used for 
curing the pedestals. 10—Here workmen are doing small 
amount of spot welding which the steel parts require 


more important in postwar applications is the fact that the 6 
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and hand clamps cr toggle fixtures. Heating methods that 
have been successfully used are the same as those employed 
with the first cement: oven, electrically heated platens, 
steam heated platens, internal resistance (in the case of steel), 
radio frequency, infrared lamps or any other method that 
will give the necessary curing temperature. Resistance of 
the second bond to oils, fuels, penetrants and coolants is 
governed by the rubber or synthetic rubber used. The bond 
with rubber is not resistant to hot, strong alkali solutions. 
On steel, the second type of cured cement offers more corro- 
sion resistance than most available clear coatings. 

The following examples show how Cycleweld is used for the 
bonding of materials in various combinations: 

Metal to metal—One typical item in production is a lengthy 
wing flap for a fighter plane. This is a case of merely sub 
stituting Cyclewelding for riveting in the assembly of Alclad 
parts of the flap structure. Such substitution eliminates 
900 rivets, and the wing flaps are produced very rapidly at a 
cost saving of 30 to 35 percent. The first type of Cycleweld 
cement is used, and application is by spraying (Fig. 1), after 
the metal parts have been chemically cleaned in vats. Coated 
parts are then assembled and bonded in a press (Fig. 3) with 
electrically heated platens. Some riveting is required at 
points not readily reached for bonding (Fig. 4), but the total of 
rivets used in the flap is only 300, as against the former 1200 
The flap is far more rigid and considerably lighter, and tests 
have shown it to be immune to vibration failure (Fig. 5) 

A metal-to-metal bond used to eliminate spot welding is 
exemplified by Alclad floor sections used in medium bombers. 


11—Close-up of spot welding operation on side straps of 
ski pedestal. Completed pedestals are stacked at right, 
ready for painting. 12—After it is cured, pedestal 
goes to a testing fixture. An air cylinder at 3500-ib. 
pressure depresses the rubber-mounted part, and per- 
fection of Cycleweld bond is checked visually by 
means of light in background. 13-—Ski pedestal in test. 
ing press before pressure is exerted. 14—Now the 
pedestal is fully depressed at 3500-lb. pressure. The 
tough assembly, with steel and rubber parts bonded 
only by Cycleweld cement, is capable of absorbing the 
shock of a fully loaded transport glider landing on its skis 
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These consist of two thin sheets, one of which is corrugated. 16 
Formerly the sheets were joined by the slow and costly method 

of spot welding; with Cyclewelding, one man with a small 
80,000-Ib. press can turn out four sections an hour (Fig. 6). 

Metal to rubber—This process, using the second type of 
cement, has been extensively used in producing shock- 
absorbing ski pedestals for glider landing skis. Thick blocks 
of Buna S rubber joining metal parts of the pedestal act as a 
spring. The cement is simply applied to the cleaned metal 
surfaces by a brush, and toggle clamps having cartridge 
heaters in the clamps are used to effect the bond to the 
rubber. From the jigs, the pedestals go to a special testing 
press where they are fully flexed with a strong light in the 
background to reveal any possible defect in the bond. Some 
3500 Ib. of pressure is applied in the test. This is the first 
successful joining of metal to vulcanized rubber (see 
Figs. 7-14). 

Fiber board—Jettison gasoline tanks for aircraft are assem- 
bled by Cyclewelding the two halves of the spherical tank 
and can thus be turned out at a high rate of speed.’ (Similar 
metal jettison tanks still being manufactured are Cycle- 
welded at the seam, eliminating the much slower and more 
costly seam welding. The Cycleweld cement acts as both a 
bonder and sealer, being impervious to gasoline.) 

Metal to wood—The important Cyclewashers used in ply- 
wood aircraft construction are the best example of present 
production (Fig. 15). However, this bond is not limited to 
small parts but can be used to join large areas of metal with 
wood veneer or plywood. 

Plastics to metal—Various (Please turn to page 152) 


15—-Wood is Cyclewelded to thin metal washers to form 
Cyclewashers of 1'/s to 2 in. diameter, used wherever metal 
places a load on wood or plywood. When washer’s wood 
surface is Cyclewelded to wood plane part, the load is dis- 
tributed. 16—An early step in the development of the new 
process was the formation of these “tension buttons” by 
Cyclewelding a 1'/s-in. rubber button to two pieces of lami- 
nated phenolic plastics. Rubber tore before bond broke. 
17—The three main sections of these aluminum box beams 
for aircraft are assembled (right) by Cyclewelding. 18 

Another view of box beam shows how few rivets are needed. 


19—Group of Cyclewelded parts for medium bombers 
15 








Navy training bayonet 











1 ‘yen steel has been a major offensive weapon for a good 

many years. During the seesaw battle for North 
Africa, the bayonet in the hands of the intrepid Australians 
became a nightmare to the Nazis and Italians. The final 
reduction of last pockets of resistance at Guadalcanal was 
accomplished by our Leathernecks and their trusty bayonets. 
The lightning thrust, parry and counterthrust which is taught 
our Marines was often called into play in these engagements 
because of the treachery of the Japanese. These yellow fan 
atics, playing dead dog, would suddenly attack from the rear, 
and many a Leatherneck’s life has been saved due to the 
great care taken in his instruction in the use of the bayonet. 
The manual of arms is of equal importance to our sailors: 
every bluejacket has his rifle and his bayonet as standard 
military equipment. 

Whoever first thought of making the bayonet of anything 
but steel must be given credit for a great deal of imagination, 
and constructive imagination at that. Although the name of 
the person who originated the idea is not known to us, it is a 
fact that the U. S. Navy and the molding company have co- 
operated not only to the extent of imagineering a material 
other than steel, but have succeeded in putting into production 
a replica of the steel bayonet, manufactured almost entirely 
from plastics. Designed for drill and parade ground use only, 
these weapons have released thousands of steel bayonets for 
service on the fighting front where they will do the most good. 

Compression molded of phenolic resin board, this bayonet 
has the rigidity and general toughness so essential to a weapon 
of this nature. Its blade can take considerable abuse, par 
ticularly as to flexing, before it finally breaks. The bayonet 
is made up of four separate molded parts: the blade with 
steel insert, the grip molded in two halves and the guard. A 
spring clip mechanism assembled inté the grip acts as a lock, 
holding the bayonet in position on the rifle. Depressing this 
spring clip releases the bayonet. 

Figure 1 shows the component parts of the bayonet and 
the weapon completely assembled. The two grip halves, 
originally molded from medium impact phenolic material, are 
now being injection molded in a 4-cavity combination mold 
(see Fig. 2). A high acetal cellulose acetate gives the re- 
quired strength and rigidity so necessary in these grips. 

Both the guard and blade are made from phenolic resin 
board. Preforms approximating the shape of the part are 
blanked out by the raw material manufacturer and supplied 
to the fabricator ready to mold. The blade is molded from 
two blanks each weighing 38 grams, which are preheated by 
infrared lamps in an oven with a temperature of approxi- 
mately 225° F. The blanks are held on edge by racks holding 
four blanks each, and a sufficient number of blanks are loaded 


1—Component parts of the training bayonet—the blade 
with steel handle insert (left), 2 grip halves (top and bot- 
tom) and guard (center)—are shown assembled at right. 
2—Four grip halves are injection molded of phenolic 
material in this combination mold. 3—High production 
results in the molding of guards in this six-cavity, flash 
type mold are due to the fact that the mold does rot 
need to be chilled before the parts are discharged 
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in the oven so that with the mold on cycle the blanks will be 
preheated approximately 20 minutes. 

Two blanks and the laminated steel handle insert are 
loaded in each cavity of the mold. One blank is laid in the 
cavity with the steel insert placed on top of it and covered by 
the second blank to give a sandwich type of loading (Fig. 4) 
with the laminated steel insert in the center. Since this 
insert extends into the molded blade approximately 1'/, in., 
it is securely held in place. 

The bayonet blades are molded in a two-cavity flash type 
mold and, with a molding temperature of 305° to 310° F., cure 
in 2*/, minutes. The parts are discharged hot and at this 
point, when the job first started, much trouble developed. 
There seemed to be no way that these bayonets could be kept 
flat. If they were placed on a table and exposed to a draft, 
great warpage would result. After much experimenting, 
special racks were built on which approximately 200 bayonets 
may be hung, each on a nail by the handle with the pointed 
end down. After the blade is partially cooled it is removed 
for breaking off the flask and then rehung on the rack for the 
final cooling. After this system was devised, bayonets were 
produced with no warpage whatever. Figure 5 shows one of 
these racks loaded with bayonets being cooled. 

The edge of the blade at the flash point is finished by first 
passing it lightly over a wet sanding belt, and then giving it a 
light buffing with rouge on a standard buffing wheel for final 
finish. Figure 6 shows the buffing operation on the blade 
after it has been sanded. Before the handle and guard are 
assembled the blade passes through several gaging operations. 
Figure 7 shows an inspector carefully checking the blades. 

The guard is molded from three blanks, each weighing 5.84 
grams and of a thickness to mold 0.125 in. thick. After being 
preheated in an infrared lamp oven for 20 min., these blanks 
are loaded in an 6-cavity flash type mold. With a curing 
time of 2'/; min. at 320° F., fairly high production results due 
to the fact that there is no need of chilling the mold before the 
parts are discharged. Complete flash removal is taken care 
of in a trimming die mounted in a (Please turn to page 144) 


4—The laminated steel handle is inserted sandwich fashion 
between two blanks when the mold is loaded, to form the 
blade of this bayonet. 5—Cooled on these racks, the 
blades do not warp and bend. 6—As a final finishing 
operation the blades are buffed. 1—Before handle and 
guard are assembled, the blades are carefully checked 
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Signal Corps 
microphone, 
war model 


1—Sketch pad on knee, this student 
observer in the “office” of an O-52 
observation plane is using his hand 
microphone, molded of ethy! cellulose 
and phenolic, to check with the pilot 





F patrol and observation planes, like bombers, had names of 
their own, chances are that at least one would be called 
Snoopy. The function of these ships is to pry into the doings 
of Nazis and Japs, take note of what they see, and then go 
home and tell! 

Since the business of gathering and reporting news depends, 
above all, on perfectly functioning communications equip- 
ment, particular care must be taken to see that such appa- 
ratus will perform under the severest service conditions. One 
device which has successfully passed rigid Signal Corps tests 
is the hand microphone through which the observer (Fig. 1) 
is checking with his pilot. The manufacturer, Universal 
Microphone Co., Ltd., has redesigned this piece of equipment, 
originally made of sand-cast aluminum, for plastics in the 
belief that a better ‘‘mike’’ could be molded at less expense, 
and that faster production could be obtained. 

The microphone (Fig. 2) is a hand-held, single button car 
bon device with a press-to-ta!k switch, consisting of a handle 
or housing which acts as a connection member for three basic 
sub-assembled parts: the integral mouthpiece and micro 
phone cartridge, the switch, and the cable clamp—the last a 
die cast zinc part with supplemental steel stampings. Four 
West Coast molding companies are currently supplying 
microphone parts of ethyl cellulose and phenolic, using both 
injection and compression methods. All of these parts are 
shown in Fig. 4. 

The light grey handle (Fig. 3), which looks somewhat like 
its aluminum predecessor, is injection molded in a single 
cavity of low temperature ethyl cellulose. Since the design 
of the piece was established by Signal Corps specifications, it 
was not permissible to incorporate changes which might have 
facilitated molding, such as a concentric arrangement of the 
handle with the head or other redesigning to eliminate under- 
cuts. Moreover, in the course of developing it in plastics, 
frequent improvements had to be made to enable the molded 
handle to meet requirements, among them the incorporation 
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of ribs in the head for added strength and the making of 
certain sections heavier. 

The single-cavity die in which the handle was produced was 
constructed with several loose mold pieces and loose cores. 
One of the molding companies reports that it used a booster on 
its injection pressure to raise it sufficiently for uniform wall 
structure. Six metal inserts are used in the plastic casting— 
three to hold the mouthpiece and two to hold the switch 
assemblies, while the sixth is a bent U bolt molded into the 
head of the housing. Consequently, care had to be taken in 
molding to avoid shrink marks. 

All parts of the microphone’s sub-assemblies are compres 
sion molded. The cartridge assembly consists of a button 
housing, which completely encloses the carbon button, per 
manently assembled by mounting screws to a mouthpiece. 
This housing is molding of general purpose phenolic in a 12 
cavity mold, while high impact phenolic material forms the 
mouthpiece, which takes two molds, one of 4 and one of 6 
cavities. A condenser forms part of this assembly, and all 
mountings are locked in place with red wax to eliminate 
vibration.. Three screws fasten the cartridge assembly to 
the handle, which has three threaded inserts molded-in. 

Three molded parts go to make up the switch assembly. 
The switch button, of high-impact phenolic, is cured in a 6- 
cavity semi-positive mold loaded with a slide bottom tray. 
As the mold is opened, buttons are extracted from the cavities 
by the plungers which mold the threads and are spun off by a 
high-speed gear device. Complete cycle of loading, curing 
and extracting is 3°/, minutes. As the engraving on the but- 
ton is sunk in the face, mold cavities were hobbed on low 
carbon stee! and can be carburized and hardened to withstand 
long use. Of the same high-impact phenolic material is the 
switch body, which takes an 8-cavity die. The center plug, 
of general purpose phenolic, is formed in a 12-cavity mold. 

Severe tests simulating field conditions must be met before 
the microphones are acceptable. In the manufacturer’s test- 
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ing laboratory, a unit completely assembled with electrical 
parts and wiring is given repeated drop tests from a height of 
6 ft. onto concrete or steel at temperatures ranging from 
—60° to +160° F. Careful selection of the injection molding 
compound used has been found essential if the device is to 
pass the drop test, since impurities in the material will cause 
fracture early in the test. Flow of material is another im- 
portant consideration in view of the extremely low tempera- 
tures encountered in airplane flight. The molding technique 
must be closely controlled to secure uniformly dense moldings, 
or the walls of the housing will crack or collapse under the ex- 
tremes of temperature. 

Operation of the complete assembly has been found satis- 
factory through the tested temperature range. Rapid 
changes in barometric pressure and humidity do not affect the 
characteristics of the microphone, and possible dimensional 
variations in the handle will not influence the performance of 
the sub-assembled elements. The redesigned plastic housing, 
compared to the aluminum, has the advantage of non-tarnish- 
ing permanent color, and weighs 2 oz. less. A pistol grip 
section molded on both sides is another feature gained by the 
conversion to plastics. 

Credits—Material: Handle, Ethocel, molded by American 
Molding Co. and “TT” Die Cast Molded Products. Mouthpiece, 
button housing and switch assembly, Bakelite, molded by American 
Molding Co., F. E. Reinhold Co., Western Plastics Molding Co. 
T-17 Microphone manufactured by Universal Microphone Co., Ltd 


2—The basic parts of this hand microphone are the handle 
which acts as a connection member, the integral mouth- 
piece and microphone cartridge, the press-to-talk switch 
and the die cast zinc cable clamp. 3—Six metal inserts 
are used in the single-cavity die in which this handle 
is molded. Three of these inserts hold the mouthpiece, 
two hold the switch assemblies and the sixth is a bent 
U bolt molded into the head of the housing. 4—This 
blueprint shows all the microphone parts that are molded of 


low temperature ethyl cellulose and phenolic material 
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Steel shell case coating 





PHOTOS, COURTESY BUICK MOTOR DIV. GENERAL MOTORS ConP. 


HETHER in the air, at sea or on the ground, the 

conclusive success of a military venture depends upon 
the weight of munitions that can be thrown against the 
enemy. Itis ammunition that gives body to such campaigns. 
Today, steel shell and cartridge cases have been widely 
adopted in place of brass as the vehicles of this destruction. 
Contributing to the success of these cases is the final coating 





of phenolic resin which protects the steel shells against cor 
rosion and sparking. 
In the typical mass production of the important 75-mm. 
steel shell cases, the cases first are given a phosphoric acid 
pickle which provides a bond for the unpigmented baked 
phenolic varnish, and some additional protection against 
corrosion (Fig. 1). The entire coating operation is fully 
automatic. The cases, open end up, are mounted vertically 
om a conveyor and rest on fixtures attached to the conveyor 
chain. This arrangement makes it possible for them to be 
spun about by a motor-driven belt as they pass the spray 
nozzles. One spray nozzle is mounted on a traveling arm 
which descends inside the case and lifts out again at a uniform 
speed, directing a mist of varnish over the interior surface 
of the rotating case. At the same time, outside nozzles are 
positioned to coat the base and wall thoroughly and uni 
formly (Fig. 2). 
After painting, the cases move slowly between 2 banks of 
infrared lamps, 64 lamps to each side. The conveyor loops 
twice at the end of the lamp bank so that the cases travel J 
through the heat zone 3 times. This baking operation re € 
quires 48 min. in a temperature of approximately 360° F. 
(Fig. 3). Before passing to an unloading station where they — 











are thoroughly dry and cool enough to handle, the cases x 
pass through an exhaust cooling hood. 

In some plants, the varnish is applied by dipping. The ; e 
only difficulty with this process is a tendency of the varnish ing | 
to gather in a bead at the mouth of the shell. This condition Rhu 
is corrected by having the shell cases pass on overhead con prod 
veyors over a ‘‘detearing plate.”’ (Please turn to page 156) long 

have 

1—Steel shell cases are given a phosphoric acid pickle before spraying with phenolic resin varnish. 2—Close-up of Ploe 
fixture which automatically coats cases. 3-—After coating, the cases are conveyed 3 times through a double bank of a 
infrared lamps. 4—Dipped shell cases pass over a “detearing plate” which pulls beads of varnish off their mouths pe 
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PHOTO, COURTESY VIRGINIA-LINCOLN CORP. 






1-—These 300-gal. plastic jettison tanks are molded in 2 pieces of urea-impregnated canvas and cloth. In 


the final assembly the nose is bolted to the body with 56 stop nuts to provide a vibration-proof assembly 


| Jettison tanks for ferry service 





OMMITTED to a policy of bringing the Axis to the 
point of submission by air attack, our planes are prob- 
ing deeper and deeper into enemy territory. The industrial 
Rhur Valley, the war plants of southern Germany and the 
production centers in northern Italy lie in ruins as a result of 
long-distance aerial pounding. American and British planes 
have flown 2400 miles from North African bases to devastate 
Ploesti, Rumania’s richest oil fields, across the Mediterranean 
again to bomb the transportation hub at Rome, 1400 miles 
to hit the Axis heart at Berlin. 

The success of this entire policy depends on Allied ability 
to maintain air superiority, which means planes and more 
planes. The American war factories can turn out the air- 
planes but the next problem is to get them to their destina- 
tions as quickly as possible. Fuel is the principal problem in 
carrying out this form of transportation. The installation 
of larger permanent tanks does not solve the problem, for 
the additional weight would in itself reduce range. The 
answer has been a jettison tank, one that can be dumped 
from the plane when its contents are consumed. Today, it 
frequently is a plastic tank of this type that provides the gas 
capacity, the vital saving in weight and the added range that 
brings the American bombing and fighting aircraft directly 
to the front lines. 

The largest plastic jettison tank so far constructed is a 
300-gal. unit (Fig. 1) designed originally for use on a Glenn L. 
Martin bomber. Employing urea-impregnated canvas and 
cloth, the tank is molded in 2 pieces—the body and the nose— 
with the nose bolted to the body with 56 stop nuts to provide 





a vibration-proof assembly. The tank, elliptical in shape, 
measures 149 in. in length and approximately 32 in. in diam- 
eter. It is suspended on the bottom of the wing between 
the engine nacelle and hull. Gas is transferred to the per- 
manent supply tank by a small pump bolted to the outside 
of the assembly and covered by a fairing to reduce drag. 

Plastics originally were adopted in an effort to conserve 
metal. However, when produced in large quantities these 
urea-impregnated glass fiber cloth or canvas tanks also effect 
a saving in cost since there is no spot or seam welding nor 
complicated assembly. Through the use of low pressures and 
low temperatures in the molding of these jettison tanks, die 
costs too are kept to a minimum. 

The molders of this tank treat their own cloth and the 
first step at this plant is the impregnation of the material 
Bolts of glass fiber cloth and other fabrics are unrolled 
slowly into a urea resin bath. When the material is thoroughly 
saturated, it is fed between rollers that squeeze out all excess 
resin, which is returned to the bath. The glass fiber cloth 
next is sent through long ovens to drive off the volatils in the 
liquid resin. Supported by chicken wire instead of by con 
ventional conveyor rolls, the material is heated for about 8 
min. at 140° F. The resin then is partially polymerized and 
no longer tacky. Following this drying, the reinforced cloth 
is cut in patterned shapes to fit various areas of the jettison 
tank, Practice in this operation follows closely that em 
ployed by clothing manufacturers in cutting patterns for 
dresses and suits. 

The molding of the body and end piece of the jettison tank 
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2—The preform of the jettison tank, with wooden form 
removed, is ready for insertion in the mold. }3—The pre- 
form, wrapped in cellophane to prevent the material stick- 
ing to the mold, is placed in the lower half of the wooden 
mold. 4-—-The upper half of the mold is lowered with 
chain hoists preparatory to being bolted to the bottom 
mold section. 5-——The end plate is lowered into position 
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are essentially the same. In the case of the body of the 
tank, a rubber bag first is slipped over a wooden form shaped 
like the part to be molded. Since rubber and the reinforced 
fabric have a tendency to stick together when subjected to 
heat and pressure, the molders of these tanks have adopted 
the practice of separating these 2 materials with a layer of 
cellophane. After the cellophane has been laid over the en 
tire surface of the rubber bag, the patterned pieces of im 
pregnated cloth are wrapped around the form. Additional 
layers of the material are added to areas of particular stress 
for reinforcement. Instead of using the conventional staples 
to hold the impregnated material in correct position on the 
wooden mandrel, this company has adopted a hot spot tack 
welder. A low heat soldering iron is touched to the wrapped 
cloth at the points needing support. The heat serves to 
complete polymerization at these small spots, resulting in 
firmly welded anchors. So that the impregnated material 
will not stick to the exterior wooden die when subjected to 
heat and pressure, the same practice which prevents ad 


herence of the fabric to the rubber bag is followed. Again a 


layer of cellophane is wrapped around the entire form. 


As a final step before insertion in the mold, the wooden 
form upon which the material has been built up is slipped 
out from the center of the preform, care being taken that the 
rubber bag remains in place. At this stage the preform con 
sists of the reinforced material in approximately the correct 
shape of the finished piece, protected inside and out with 
layers of cellophane, built around the rubber bag (Fig. 2). 

The cellophane blanketed form next is placed in the lower 
half of the split mold, which is made of wood (Fig. 3). This 
mold conforms exactly to the outside dimensiens of the jetti 
son tank body with one end open to form the entrance hatch 
In the final assembly the tank cap is bolted to this opening 
to form a gasoline-tight unit. With the preform in position, 
the upper half of the mold is lowered with chain hoists (Fig. 4) 
and bolted to the bottom section. An end plate then is 
slipped over the open end of the wooden mold. This plate 
has an opening cut in its surface to correspond with the open 
end of the tank (Fig. 5). The mouth of the rubber bag and 
the edges of the reinforced material are carefully pulled out 
over the rubber gasket which surrounds this end plate opening 
to form a flange. This opening then is closed by means of a 
solid, flat plate which when bolted into position makes a 
pressure-tight seal (Fig. 6). 

Steam pressure of approximately 25 to 50 Ib. is introduced 
into the inside of the rubber bag through a nozzle in the 
end plate of the mold. Under this pressure the impreg- 
nated woven glass fiber cloth or impregnated canvas is forced 





against the walls of the wooden mold. Asa result the exterior 
surface of the jettison tank is perfectly smooth, all surface 
irregularities due to extra layers of cloth at points of stress 
appearing on the interior of the assembly. The steam gives 
the two elements necessary to the polymerization of the urea 
resin, namely, heat and pressure. 

After the body of the tank is removed from the mold, the 
cellophane blanket peeled off and the rubber bag withdrawn, 
the part is taken to a finishing and assembly room. Here 
various fittings including inlet and feed pipes are inserted. 
Large bulkheads or anti-slosh baffles are glued inside the 
tanks with cold-setting resins (Fig. 8). Spaced at regular 
intervals across the body of the tank, these partitions prevent 
the gasoline from surging unimpeded from one end of the 
tank to the other. If allowed to flow at will during a flight, 
the fuel would be thrown against the ends of the jettison tank 
with great force, endangering not only the tank structure but 
the stability and maneuverability of the plane. The baffles 
with holes cut out at center and sides reduce the turbulence 
of the gasoline without reducing the necessary flow to the 
feed pipe. These bulkheads also serve to reinforce the tank 
at the points where it is supported on the exterior by slings 
in the bomb bay of the plane. Work on the inside of the 
tank body is simplified by the fact that the aperture is large 
enough for a man to enter. 

The molding of the tank cap or nose section follows closely 
the procedure used in forming the body, with the wooden 
form, rubber bag, 2 layers of cellophane and patterned pieces 
of urea-reinforced fabric making up the preform. Steam 
again is used to produce the heat and pressure that effect 


polymerization of the resin and give form to the part in the 


final wooden mold. The flange on the body of the tank to 
which the cap is bolted is convex in shape. To provide a 


firm seal, the shoulder flange of the cap is concave. The 


6—The mouth of the mold which corresponds to open end 
of the tank is closed by this solid, flat end plate which 
when bolted into position makes a pressure-tight seal. 
7—In this structural test the tank was loaded with 15,000 
lb. of lead and suspended by slings. 8—Large bulk- 
heads are glued inside the jettison tanks at regular inter- 
vals with cold-setting resins to prevent gasoline from surg- 
ing unimpeded from one end of the tank to the other. The 
pipes in the foreground are inlet and feed connections. 
9—To test for leakage, fuel is pumped into each jettison 
tank before shipment and a pressure of 4 p.s.i. applied 
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holes for the 56 stop nuts which join the cap and body of the 
jettison tank to make a vibratiqgnproof assembly are drilled 
in a finishing operation after molding is completed. As a 
final step the units are covered with protective, coatings. 
When a plane pulls out of a dive terrific pressures are set 
up in all its parts. This is particularly true of dive bombers 
but all planes are subject to similar strains in violent maneuver 
to evade enemy fighter attack. Gas tanks are not immune 
to these sudden pressures and jettison tanks must have 
strength to withstand every possible demand. When these 
jettison tanks went into production, the first units were 
subjected by the company to (Please turn to page 156) 
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At the present time there exist in industry two conflicting ei 

desires with regard to illumination: for maximum artificial oe 

lighting and for minimum consumption of electric power. asin 

In an effort to bridge the gap between these 2 objec- Ty 

tives, urea-formaldehyde is employed in the molding of Rin 

the reflector for this industrial lighting fixture. Tests con- Rack 

ducted by Electrical Testing Laboratories show that the aes 

reflector not only gives 86 percent of light from the bare tudi 

bulb but directs 75 percent down on the work and 11 percent ne 

toward the ceiling. tanti 

The urea-formaldehyde, supplied in granular or fine powder i eee 

form, is molded in steam-heated steel molds in 10-min. cycles ‘5 7. 

at temperatures between 280° and 330° F. and under pres- . nnn: 

sures of from 1000 to 1200 tons. Light-weight and shatter- TI 

resistant, this industrial reflector uses only 13 oz. of steel in its sade 

entire assembly. eke 


Credits—Material: Plaskon. Molded by General Electric Co. (@  finisl 
for F. W. Wakefield Brass Co. C4 take 
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A completed airplane every 4?/; minutes is our production the | 
goal for the Fall. Contributing to this speed-up are the movi 
methacrylate adapters with steel inserts used to protect wher 
the threaded ends of airplane landing gear pistons during ticall 
plating. With plastic caps the plating requires but 6 hr. Or 
compared to the 12 hr. needed when steel guards were used. grou 

There are several reasons for this cut in production time. fuels 
Use of the metal protecting caps, stopped off with lacquer octal 
to prevent plating, made it difficult to throw the chromium prese 
against the shoulder at the bottom of the piston. As a foun 
result, in order to provide a finish grind surface at the base, like 
it was necessary to overplate the top of the piston .003 in. linins 
or more. This not only added 3 or 4 hr. to the plating time preve 
but necessitated longer grinding at the piston top. Th 

Methacrylate guards were adopted when tests proved of .0% 
that the plastic withstood all cleaners, acids and the plating excey 
bath without signs of deterioration, and that it did not is rot 
“tree."" With these new guards, threaded steel caps first the | 
are screwed over the piston threads. The adapters fabri- proje 
cated of methacrylate tubing then are slipped on top of synth 
these metal caps to form a shield level with the top of the of ha 
piston flange. Since the plastic guards permit correct overl 
plating next to the flange without overplating at the top, floor. 
both plating and grinding time are saved. ances 





Credits— Material: Lucite. Fabricated by Curtiss-Wright Corp. 
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Soundprosfing a pump 


When grating noises and disturbing vibration in the air 
conditioning system started a barrage of complaints by 
tenants of a western office building, engineers immediately 
sought the source of the commotion, and established the 
metal gears in the refrigerant circulating pump as the 
noisy offenders. 

These pumps they redesigned, using a laminated fabric 
phenolic bonded plastic in place of the noisy cast iron. The 
plastic was chosen not only for its value as a nuisance abater, 
but because it would withstand the circulating action of 
methyl chloride which goes through the refrigerating com- 
pressors at the rate of approximately 90 Ib. discharge pres- 
sure and 25 Ib. suction pressure. 

The finished gear, 20 in. in length, is an assembly of four 
5-in. segments of the plastic material, 8 m. in diameter. 
Each pair of sections locks together by undercuts and is 
keyed to the shaft. The gears are held in position longi- 
tudinally by collars which nest into recesses machined into 
the ends of the gears. The gears are of standard involute 
tooth form having 18 teeth to the section with 2'/, normal 
diametral pitch of a 14'/,° pressure angle. Pitch diameter 
is 7.6 in. and outside diameter 8.4 inches. Lead error is 
.0002 per in. of face. 

The gear hobber operates at a low speed which serves to 
reduce the amount of heat generated and eliminates the 
need of a coolant, permitting exacting tolerances in the 
finished parts. In addition to reducing by about '/; the time 
taken to machine metal gears, the laminated fabric phenolic 





bonded gears weigh only 40 Ib. as against 225 lb. for the 


cast iron parts previously in use. This weight differential of 
course, results in decreased inertia and lower horsepower input. 


Credits— Material: Micarta. Fabricated by Johnson Gear & 
Manufacturing Co. 
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A military supply dump means danger. To minimize 
the hazards of possible bombing or sabotage, the Navy is 
moving its gasoline and fuel oil storage tanks underground 
where they will be indistinguishable from the air and prac- 
tically invulnerable to fire. 

One of the problems presented by prestressed, under- 
ground concrete tanks was that of protecting the less viscous 
fuels such as Diesel oil and aviation gasoline from a drop in 
octane rating resulting from their exposure to the alkalies 
present in concrete. A solution for this deterioration was 
found in thin sheets of polysulfide synthetic rubber applied 
like wallpaper to interior walls, floors and columns. This 
lining also reduces the formation of gum on gasoline and 
prevents loss by seepage through the porosity of the walls. 

The lining comes in sheets 38 in. wide and in thicknesses 
of .025 and .03 in. The front surface of the sheets is smooth 
except for a 3-in. strip along one side which, like the back, 
is roughened to provide better lap adhesion. Before affixing 
the lining all holes in the concrete surfaces are filled and 
projections removed. The walls then are given 2 coats of 
synthetic rubber cement, the sheeting one coat. The work 
of hanging is begun at tie top of the interior wall, each strip 
overlapping the next by 3 in. with a 6-in. overlap onto the 
floor. Next the areas around ladders and other protuber- 
ances are covered, and the floor is lined. 
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1—Molded of phenolic resin in a shape which can be turned in a lathe, this cream separator 


supply bowl meets the demand for low cost. 2—This view shows the inside of the bowl. 


3—The raised spacers on these skimming disks are punched out after the parts are molded 


Molded dairy equipment 





on, are approximately 25 million cows in the 
United States. Last year they produced enough whole 
milk to form a lake 75 miles long, 150 ft. wide and 31 ft. 
deep. Converted into butter, cheese and dried milk, this 
yield is an important factor in the physical wellbeing of our 
fighting forces, our civilian population and that of our Allies. 
The chief problem in producing these essential commodi- 
ties hinges on two conflicting factors: loss of manpower in 
the dairy industry and lack of adequate transportation. In 
order to relieve large creameries of the work of handling whole 
milk and at the same time to reduce the strain on transporta- 
tion, the Government has set quotas for the production of 
individual cream separators. By the use of these home 
units, milk can be separated from the cream before shipment 
thereby slashing the gallonage that must be transported. 
With a monthly schedule of 500 separators, one manu- 
facturer turned to plastics for its supply bowl (Figs. 1 and 2), 
skimming disks (Fig. 3) and disk holder. The material re- 
quirements for dairy equipment are very severe. It must 
be odorless and impart no taste to the milk or other substance 
which might be put in the machine. The U. S. Dept. of 
Agriculture recommends that separator parts be washed 
in soapy water and sterilized in water heated to 212° F., then 
left in the sun to dry. In addition to resisting such tem- 
perature changes and having low water absorption, the 
material must resist alkalis and washing compounds and have 
an impact strength sufficient to withstand ordinary handling. 
For the supply bowl (Figs. 1 and 2) into which the whole 
milk is poured and from which it flows to the separating 
compartment, phenolic resin was found to be most successful. 
Both the material and the shape of the bowl, which ean be 
turned in a lathe, were dictated by a desire to keep down costs. 
The part is molded in a cast-steel lined cavity under 1250 tons 
pressure; cavity block and punch are channeled for heating. 
The actual cream separation is performed by the disk holder 
and cone-shaped disks. The holder, 4*/\. in. high with a 
base diameter of 3'/, in., is injection molded of ivory poly- 


styrene.' Fitting on a vertical, revolving shaft, it supports 
an average of 25 disks stacked on top of one another cone 
fashion and held slightly apart by little raised spots or spacers 
molded in their top surfaces. There is sufficient room be 
tween the disks to permit the passage of a thin layer of milk. 
The centrifugal force of the bowl, which revolves at 7500 
rpm., separates the whole milk particles. The cream or fat 
particles which are lighter are thrown by the spinning disks 
toward the top of the stack where they slip between two of 
the disks and out into the proper receptacle. 

Formerly these disks were made of stainless steel or of 
carbon steel, tinned to prevent rusting. It was found that tin 
soon-wore off, making the disks unusable. The stainless steel 
was both expensive and hard to form. Both metals had the 
disadvantage of creating a certain amount of weight in the 
separating bowl. Since it is necessary to maintain the bowl 
in perfect balance in order to rotate it at 7500 rpm. and 
achieve efficient skimming, this extra weight proved a 
liability. The new light-weight plastic disks not only solve 
this problem but simplify the making of repairs. 

The principal problem in molding these skimming disks 
was to achieve a wall thickness of not more than 0.025 to 
0.027 in. and at the same time maintain sufficient strength 
to withstand ordinary handling. Thicker disks would limit 
the number that could be used in each machine and reduce 
the skimming capacity of the separator. Resin treated paper 
is used for the cones. It has sufficient plasticity to fill out 
the raised spacers that hold the cones apart. Since the fillers 
used in this part do not permit bottom and side openings to 
be cored out in the mold, these holes are punched in the disks 
after their removal from the 4-cavity die. As with the other 
plastic materials used in this separator, the molded resin- 
treated paper withstands washing in soapy water, steriliza- 
tion in boiling water and sunning. 


Credits—Material: Textolite. Molded by General Electric Co. 


for Galloway Co., Inc. 
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Laminated aircraft 


sub-assemblies 








A COMPREHENSIVE report on U. §. air transport 
issued recently by the O.W.I. presents the magnitude 
of today’s aircraft industry in terms that every citizen can 
understand. The 1943 production total of combat and cargo 
planes, it discloses, will reach a figure which represents one- 
fourth of the annual war budget and nearly one-seventh of 
the estimated national income. 

Although it is easy to be bullish in predicting the postwar 
possibilities of an industry built to such proportions, the 
Civil Aeronautics Administration, among others, cautions 
against extravagant claims for the future of air transport, 
citing high cost per ton-mile and refueling problems as 
deterrent factors. On the other hand, it points to the air- 
mindedness of the men connected with wartime aviation as 
an impetus to the building up of a worldwide system of peace- 
time air traffic. 

The world of the airplane embraces those who build the 
ships as well as those who fly them, and the plastics industry, 
with its increasingly large stake in plane construction and 
equipment, can be expected to contribute in proportion to the 
500,000 planes that the C.A.A. expects to see in the air by 
1950. Alert to the potentialities of postwar applications in 
the aeronautical field, plastics companies today are doing 
much of their research and development work along war 
lines that will eventually be peace lines, and producing for 
fighters and bombers parts and fitments that will some day 
serve cargo ships and transports. 

One western company, formed for the express purpose of 
developing plastics for aircraft use, has perfected a low- 
pressure method of molding its own laminated plastic material 
into such items as pilot seats, wing tips, heater brackets, 





observer's dome rings, fuel sight gage guards and escape hatch 
wells. The material has been tested by the Army Air Forces 
and the company is now turning out some of these sub 
assemblies for trainers, bombers and combat planes and 
completing mold work for others. 

Material for most of these parts is a cotton duck fabric, 
impregnated with urea-formaldehyde resin and dried under 
rigid temperature and humidity control. Although no set 
of the resin occurs at this stage, the control is extended by 
storing the processed fabric until needed in vaults refrigerated 
at 40° F. Ona steel bed fitted with a roller and die cutting 
knives, the fabric is then cut into specified patterns. 

For certain applications, phenol-formaldehyde is used as 
the impregnating agent, and glass fiber, paper or jute as the 
filler. In addition to manufacturing its own plastic laminate, 
the firm purchases laminated phenolic sheets which it reheats 
and bends to shape in conformance with a technique developed 
and licensed by North American Aviation, Inc.* It is also 
working on a no-pressure system by which coating resins are 


* See ““Thermoelastic C-Stage Laminates,""” Mopern Prastics 20, 69 ff. 
(June 1943) 


1—A completed pilot seat, one of many items molded of laminated plastic material using low-pressure molding meth- 


ods. 2—Working in pairs, girls build up a pilot seat to specified thickness by laying cut patterns over a wooden form 


to the approximate shape of the finished piece. High tensile rope and plastic-impregnated poplar stiffeners are incor- 


porated at this stage. 3-——-The upper half of this mold which is of the electric hoist, fast closing type, is a steel pres- 
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sure chamber which lowers overa steam heated steel base to which a positive chrome-plated cast bronze die is attached 












applied to fabric layers and the product cured without pres 
sure over wooden forms. 

The method of molding the sub-assemblies, although i 
varies in certain details for each particular shape, follows i: 
the main an established routine. The cut patterns whic! 
compose a given unit—the pilot seat, for example—are buil 
up in layers of specified thickness over a wooden form to th: 
approximate shape of the finished piece (see Fig. 2). Suc! 
structural auxiliaries as high tensile rope and plastic-impreg 
nated poplar stiffeners are incorporated at this stage. Thi 
preforming is done by girls, working in pairs and using a hot 
spot tack welder to speed the process. 

The mold used for curing the pilot seat (see Fig. 3) is oi 
the electric hoist, fast closing type. The upper half is < 
steel pressure chamber which lowers over a steam-heated 
steel base to which a positive chrome-plated cast bronze dic 
is attached. Over the die, which duplicates the wooden form 
on which the seat patterns were preformed, a specially de 
signed rubber diaphragm is fitted to serve both as pressure 
sealer and as a platen bearing on the surfaces not in contact 
with the positive mold. Securing a fast seal around the flange 
and gasket was a problem at first, but was satisfactorily 
solved hydraulically before production runs began 

Pressure used are medium low—from 150 to 225 p.s.i 
molding temperature is 220° F. and curing time approximately 
30 minutes. Finishing operations include buffing, painting 
and attachment of necessary fittings. Use of the flexible 
rubber diaphragm permits variation in the cutting and 
arrangement of the patterns going to make up the seat. Thus 
extra reinforcement can be given at certain points, or special 
pads incorporated without changes in the die. 

Strength, weight and other characteristics of laminated 
sub-assemblies molded by this method vary, naturally, with 
the resin-filler combinations used. Those consisting of urea 
resin with a cotton fabric filler have a tensile strength of 
10,000 p.s.i., compressive strength of 20,000 p.s.i., flexural 
strength of 15,000 p.s.i. and a specific gravity of 1.38. Water 
absorption (24-hr. immersion) is less than 2 percent. The 
product is, like other laminates of its class, resistant to corro 
sion, immune to brine, oil, common solvents and most acids 
and simple alkalies, light in weight and fire resistant. 

A training plane wing tip of monocoque design now in 
process of development is also of urea-impregnated cotton 
fabric, molded in one piece. A band of aluminum is then 
placed around the periphery where attachment is made to 
the wing proper, and a short strut set part way up the center 
of the tip. U-beam ribs are molded into the unit for stressing 
and stiffness. The laminated tip weighs 11 pounds. 

The mold used for the wing tip has upper and lower welded 
steel steam chambers with aluminum inserts in both halves 
(see Fig. 5). Top of the mold is stationary and the lower 
half is operated by pneumatic pressure to open and close the 
mold. A rubber bag made especially for this mold is inserted 
between the two halves of the tip which, like the pilot seat 
have been built up on a wooden preform. 


(Please turn to page 144) 


4—The pilot seat is molded here under pressure of from 
150 to 220 p.s.i. at a temperature of 200°F. 5—This open 
view of the wing tip mold shows the aluminum inserts 
used in both the upper and lower welded steel steam 
chambers. 6—These two brackets, used to support heaters 
in bombing planes, are molded of urea laminate. 7 

The low-pressure method likewise is used to mold this 
airplane part, a laminated bomber observation dome rinc 
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Victory garden 
insect spray 





The importance of Victory gardens 
was given new emphasis os the 
recent prediction that the battle for 
food will last for 2 years after 
peace is declared. To insure maxi- 
mum yield from each plant, this 
spray is designed to wage a relent- 
less fight against omniverous in- 
sects. Made entirely of non- 
critical materials, it uses the house- 
hold Mason jar as its basic container 





_ Ry home garden program has necessitated an increase 
in the production of many items essential to the success 
of even the most modest agricultural efforts. Plastics have 
made inroads in this field as*hose couplings, garden hose and 
spray nozzles in a variety of designs. Among the most recent 
implements to appear for the Victory garden is a bug spray 
of the constant delivery type. Every piece of this spray is 
made of plastics and non-critical materials which are proving 
fully as durable or even superior to the original metal parts. 

The spray consists of a heavy treated-paper tube which 
resists wear and prevents loss of compression. A valved 
plunger is operated in the barrel by means of a wooden handle 
and piston rod. The spray head is assembled from 3 injection 
molded plastic parts. The first is a cap with a screw thread 
for fastening the spray to any Mason jar or similar standard 
bottle which holds sufficient material to avoid the need for 
too-frequent refilling. The pump screws into another cap 
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produced of cellulose acetate butyrate in a 4-cavity mold 





mounted at right angles to the jar wh‘ch holds the spray solu- 
tion (as shown assembled above). The third injected part is 
the spray tip, which is specially drilled to produce an atomizing 
effect by breaking up the solution into thousands of particles 
which reach under leaves and thoroughly cover all the inacces- 
A plastic tube extends 
from the cap assembly into the jar, and leads the solution to 


sible places where garden insects lurk. 


the nozzle. The nozzle may be easily removed for cleaning, if 
necessary. The caps are produced in a 4-cavity injection 
mold (see Fig. 1) while the nozzles are made separately in 
another mold on a smaller injection machine 

By pumping the handle of the spray gun, a constant pres 
sure is maintained on top of the solution in the bottle so that 
a uniform spray results which is more or less independent of 
the action of the pump. Thus the spraying action is con- 
tinued even while the pump handle is being withdrawn for 
another pressure stroke. 

Although very close tolerances are maintained on the 
threads of the upright plastic cap, a gasket is used between the 
pump barrel and the cap to ensure an airtight fit. It was found 
that a fairly hard grade of plastic was required to prevent the 
pressure built up in the jar from forcing the second cap off 
the comparatively rounded threads found on the standard 
commercial jar. To maintain a tight, permanent seal between 
the bottle and the spray, it was necessary to use a tough, non 
expanding plastic which would resist softening in summer heat. 
A medium hard grade of cellulose acetate butyrate was found 
to be the ideal material. 

The plastic and other material used in these sprays are not 
affected by the various chemicals in the insecticides. There 
is no danger of corrosion plugging the fine openings in the 
atomizing nozzle. In the event that these particular garden 
implements are left exposed to the weather, the sprays will 
not rust or tarnish; nor will they be rendered inoperable by 
other careless handling. However, (Please turn to page 144) 


1—Spray caps, 2 each for Mason jar and plunger barrel, 
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radios is inadvisable or impossible, dependence is placed 
on carrier pigeons. So that these messengers may put every 
ounce of their energy into speed, light-weight cellulose acetate 
message capsules (right) are being fabricated by Lusteroid Con- 
tainer Co. to replace aluminum containers (left) 


| For the transmission of military messages where the use of 


On a moonless night, sound is a poor indicator of the size 
9 of an approaching plane. This transparent Lucite light 
cover, molded in a 2-cavity semi-automatic mold by American 
Insulator Co., is designed to fit into the edge of a Glenn L. Martin 
B-26 wing tip over the clearance light. -The piece is thick at the 
ends for the location of dowel pins and has a groove all around the 
edge to accommodate a continuous rubber tubing applied with 
acryloid cement and used asaseal. Removal of flash, the drilling 
of side holes, polishing and buffing comprise the finishing 


If blood plasma is to mean life to thousands of our soldiers 
3 and sailors, it must be kept free from contamination. This 
closure, molded of Durez by Terkelsen Machine Co. for Plastic 
Products Sales Co., has passed strict tests given by the medical 
branches of our armed forces and been found to have no effect 
on blood plasma when in contact with it. The material also has 
excellent chemical and water resistance, and gives a very high- 


gloss finish 


As a Vought-Sikorsky Corsair closes for the kill, all guns 

blazing, ejected shells strike the underside of the wings 
with tremendous force. To withstand these blows, the fairings 
used as protective covers for the wing flaps were redesigned. 
Molded of Textolite cotton-filled high impact material by General 
Electric Co., the side walls were strengthened, adding 1/16 in. to 
the bottom wall. The radii on the side ribs were enlarged and 
a back rib added. The small fairing weighs 3.38 oz. The 
4.40-oz. aft fairing has a reinforced wall casing around the front 
edge and a molded vent to prevent water absorption by the plastic 


f, An addition to the long list of non-structural plastic airplane 
a parts is this pilot's relief tube and funnel molded by Columbus 
Plastics Products, Inc., for Curtiss-Wright Corp. The funnel, 
injection molded of Tenite II, replaces a similar aluminum part, 
while extruded vinyl copolymer takes the place of rubber in the 
tubing. This redesign has effected a saving in weight, machining 
and assembly time 
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* Partial deafness constantly threatens our industrial workers 

az a result of noisy machines. An employee at McClellan 
Field molded the ear plug (left) of transparent Plexiglas which, 
when inserted in the ear (right), substantially reduces all sound. 
The inexpensive plugs are invaluable to airplane pilots, test block 
workers, mechanics and foremen 


™ Military photography is demanding—both of men and mate- 
{ rials. To carry film for specialized work of this type, de- 
pendence is put upon sturdy, light-weight spools molded of 
solvent-resistant Plaskon. Available in a wide range of colors, 
this material is impervious to chipping, rusting and corrosion 


vital rayon depends. Molded of Durez by the Auburn 
Button Works, Inc., these small pulley wheels and the thread- 
advancing reels for rayon spinning machines have high chemical 
resistance to both alkalies and acids, offer a long-wearing surface, 
and may be sanded, machined or buffed without damage 


It is upon such small parts as these that our production of 


Extruded rod and ribbon is being put to good use by the 
ef} Modern Plastic Co. The 11/2-oz. handle for a parachute 
cabinet (top) is assembled from 2 lengths of extruded Tenite II, 
one inside the other, and then hot formed. Strong enough to 
support the weight of a man, it is deep enough to be easily grasped 
for an emergency jump. The extruded Tenite II rod with hori- 
zontal slot (center) is used by Douglas Aircraft Corp. as a fairlead 
in openings where a group of wires and pipes comes through 
bulkheads and is subject to chafing. Bent oversized and snapped 
into the perimeter of the hole through use of hot applications, the 
rod forms a smooth finished edge, the slot fitting tightly in place. 
Millions of identification tags (bottom) are needed by the Quarter- 
master Corp. The principal production problem was the syn- 
chronization of the stamping device to cut the holes and the tags 
from the hot Tenite ribbon as fast as it came from the extruder 


When leather piston heads on tool lifts were found to require 
0) replacement every 90 days, the W-G Engineering Co. de- 
veloped injection-molded Vinylite piston cups for which they now 
have patents pending. Unaffected by water, oils and most other 
liquids encountered in hydraulic systems and therefore giving 
accurate and permanent fit, these piston head cups promise to 
replace both leather and rubber on hydraulic lifts, automotive 
brake systems, door checks, and in fluid, gas and air pumps 
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OME time ago, MopeRn PL astics told how a musical in- 

strument company and a plastics molder formed a team 
in order to put across the adoption of a plastic bugle by the U.S. 
Quartermaster Corps.' This was accomplished through the 
use of a model which, when played by the solo cornetist of the 
U. S, Army Band, blew sweeter, louder and more easily than 
its good old brass opponent. Since the fateful day when the 
QC Plastics Section gave the go-ahead signal, a great deal of 
blood, sweat, tears and work—and even occasionally a little 
profanity—has been reported from the Chicago area, where 
the two companies mentioned above are located. 

A bugle is made up of slightly more than two full turns of 
conical-bore tube without lateral openings. Inasmuch as 
(to the best of our knowledge) no molder has been able to 
employ flexible cores in standard injection molds, it was, of 
course, necessary to divide the bugle up into a number of 
different parts before it could be molded. Until a very short 
time ago, it was thought that the bugle could be molded satis- 
factorily by using 13 separate parts. Assembly difficulties, 
however, could not be overcome, and it was necessary to 
change the design so that the number of parts now making up 
the bugle totals fifteen. 

An explosion view of these parts is shown in Fig. 1. From 
the length of certain of the pieces it can be seen that some of 
the core pulls must of necessity be very long and, as a matter 
of fact, one of them has approximately an 8-in. stroke. This 
necessitated the designing of auxiliary core-pulling equipment 
to be attached to the mold. Two combination molds, each 
accommodating 7 different parts, and one single-cavity mold 
for the bell were constructed. Figures 4 and 5 indicate the 
complex construction of these molds and some of the Rube 
Goldberg arrangements which contributed to their operation. 

After much testing, cellulose acetate butyrate had been 
chosen as the plastic from which the bugle was to be molded. 
The dimensional stability and low water absorption of the 
material, its toughness and its excellent surface luster, all 
make it suitable for this variety of application, Climate and 
weather conditions will not affect it—an important factor 
since the bugle accompanies our troops all over the world. 

In order to meet the Army requirements that the bugle be 
suitable for a band instrument in addition to serving for bugle 
calls, a tuning slide running from G to F had to be provided. 
1 “Taps for brass,"" Mopsxn Pasties, 20, 62 (Nov. 1942). 














This presented one of the major problems in the design, for 
the slide had to be thin in order not to have a step in the air 
chamber which would destroy the tonal quality. In other 
words, a musical instrument must be a streamlined instru 
ment, on the inside at least. It was finally decided that this 
problem could not be overcome in the molding as the section 
would be too thin to fill out properly, so the slide part was 
purposely molded with a slightly heavier section than re- 
quired. This, of course, resulted in an additional machining 
operation in order to reduce the wall section of the slide. 

For this operation the molder designed a cutter for shaving 
the outside diameter of both tubes on this slide which made 
use of two rotating cutters through which the tubes were 
passed. The operation was accomplished by means of a jig 
and clamps which held the entire slide firmly in position 
while the tubes were passing through the cutters. Inasmuch 
as the slide had to be a perfect fit in-the bore of the bugle, the 
tolerances on the shaving operation were necessarily very 
close. After the first experimental bugles had been produced, 
the carballoy tips used as the cutting agents were quickly re- 
placed by diamonds. At last reports, the diamonds were 
standing up very well and were doing a perfect job. 

In most cases, most of the assembly problems in plastic 
parts are carefully left in the hands of the molder, but in this 
instance the musical instrument company chose to assemble 
these 15 parts to produce a perfect musical instrument. It 
would be foolish to report that cartons of bugle components 
were shipped to the instrument company and that the as- 
sembly line immediately went into the production of bugles. 
The truth, as a matter of fact, is just the reverse. Brass 
craftsmen were attempting to handle a material entirely 
foreign to them, and it was therefore necessary to educate all 
of the workmen who were to come in contact with this as- 
sembly job. Various methods of gluing and welding were 
tried, the inferior ones immediately discarded, and those that 
worked out better given further careful study. An example of 
know-how gained is that all surfaces to be glued or welded are 
now bathed in carbon tetrachloride in order to remove the 
last vestige of grease or wax. This “trick” did a great deal 
toward guaraiiteeing welds which were 100 percent perfect. 
Inasmuch as the entire assembly operation of the bugle is one 
of welding joints, this knowledge played a large part in the 
successful use of plastics in the bugle. (Please turn to page 142) 


















1—Explosion view of the 15 separate parts into which it 
was necessary to divide the bugle for satisfactory mold- 
ing. 2—Complete set of parts from one of the 3 combina- 
tion molds. 3—The 7 parts (above) were molded in 
one combination mold while bell (below) was molded in a 
single-cavity die. 4—Auxiliary core-pulling devices were 
designed as integral parts of both combination molds be- 
cause of the length of the core pulls. 5—Here the combi- 
nation mold for parts shown in Fig. 3 is mounted in the press 


ALL PHOTOS, COURTESY ELMER E. MILLS CORP. 
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Fiberglas reinforced plastics 


by TYLER STEWART ROGERS* 





2 beara plastics and the properties of suitable re- 
inforcing materials are attracting ever greater interest 
despite wartime restrictions that limit study of many of these 
materials, particularly Fiberglas. According to plastic re- 
search men, reinforced plastics are not being developed as re- 
placement materials for aluminum and magnesium to relieve 
critical shortages in these metals. Rather, they are being 
used in certain applications because some laminated resinous 
materials can do a better job with lower weight and can be 
fabricated with fewer man-hours.! 

These advantages are achieved partly by the resin and 
partly by the reinforcing material. The resin must be of a 
type that can be hardened with sufficiently small pressures 
so that costly dies and molding equipment are not needed. 
The resins which have contributed the most toward lowering 
man-hours and tooling costs, and toward speeding the output 
of reinforced plastics products, require pressures in the order 
of 0 to 60 p.s.i. and occasionally up to 100 p.s.i. If higher 
pressures are ‘required, molding equipment becomes costly 
unless large volume production involving single shapes in 
sizes that can be handled on high-speed presses is achieved. 

For the construction of aircraft and in similar applications, 
the ideal seems to be a combination of resins and reinforc- 
ing materials with which large or difficult shapes can be formed 
by wrapping a flexible reinforcement around a form, painting 
or impregnating it with a resin in liquid condition, and hard- 
ening the combination by some quick and simple process that 
does not require elaborate apparatus. While the part played 
by the reinforcement is important, it is no more so than that 
played by the selected resin. If the resin does not lend itself 
to rapid fabrication of difficult shapes with low man-hours of 
labor and minimum tooling there is little to be gained by 
increasing its strength for aircraft use through the addition 
of a reinforcing material. 





* Technical director, Owens-Corning Fiberglas Corp. 
1 See tof s by Dr. Irvin uskat at SPI Western Plastics Con- 


ference, Mopern P.astics 20, 98 ff. (March 1943). 


With a suitable resin, however, the most important physi- 
cal property of high ratio of strength to weight depends upon 
the reinforcing material employed. While a number of rein- 
forcements are being used today, including various papers, 
cotton and other organic fabrics, and glass fibers in the form of 
Fiberglas cloths, we are here concerned with the properties 
contributed by Fiberglas. 

Before mentioning some of the published properties of 
Fiberglas reinforced plastics and giving more specific data on 
Fiberglas itself, it should be noted that this material, what- 
ever its advantages or possible deficiencies, is now classed as a 
critical war material and is under allocation by the War Pro- 
duction Board Conservation Order M-282.? 

In view of the many other uses for Fiberglas fabrics that 
are deemed critical in the war effort, only a part of the total 
output is allocated for reinforcing and this condition is 
likely to continue throughout the war period. It has been 
established that some applications for which reinforced plas- 
tics are highly appropriate demand properties that so far 
have been found exclusively in combinations using glass 
fibers as the reinforcement. Efforts are being concentrated 
on certain specific applications of this character. 

Published facts about Fiberglas reinforced plastics and 
laminates are summarized in Table I, which is drawn largely 
from data previously issued by the plastics manufacturers 
and published in Mopern Prastics and PLastics CATALOG. 
From these tables it will be observed that the more successful 
Fiberglas reinforced plastics show very high tensile strength, 
flexural strength, flexural moduli and good impact strength 
combined with low specific gravity and water absorption. 
That the tensile strengths shown in? the table have been ex- 
ceeded is indicated by the statement of (Please turn to page 140) 





2 J. D. Lincoln in his address before the SPI Western Plastics Conference 
(Moperen Prastics 20, 62.—Jume 1943), noted that while Fiberglas for rein 
forcing has been a main item with his company, he is compelled to turn to 
other reinforcing agents because his requirements alone, if they could be 
filled, would consume more Fiberglas cloth than is now available. While 
the production of Fiberglas textiles is being increased steadily, Mr. Lincoln 
said that the demand for reinforced plastics is so huge that no one materia! 
can ever capture the whole market for the reinforcing element. 





1—Jn the background, left to right, are Fiberglas cloths ECC-11-128, ECC-11-162 
and ESS-12-261 while in the right foreground is a piece of Fiberglas reinforced plas- 


tic. 2-—These cloths are substantially the same as those referred to in Table I 


From right to left the cloths are: ECC-11-128, OC-64, ECC-11-162 and ESS-12-261 





PHOTOS, COURTESY OWENS-CORNING FIBERGLAS CORP. 
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by WALTER GODFREY* and PAUL H. BILHUBERT 


SN Fy oe ENGINEERING 


High-frequency gluing of resins 


F. B. STANLEY, Engineering Editor 









= the advent of metal as a structural medium, the 
use of wood has been restricted to secondary applications 
such as furniture, pianos, small homes and the like. How- 
ever, the war has forced us to return to wood as a basic ma- 
terial for use in fields formerly dominated by metal. Air- 
planes, gliders, boats, truck bodies once more are being made 
of wood. Since the woodworking industry had not been 
compelled, like other industries, to place manufacturing on a 
mass production basis, it found itself many years behind in 
these production methods when brought into the competitive 
manufacture of production items. The metal industry had 
developed forgings, stampings, drawings, extensions, riveting 
and spotwelding. To compare with these developments, the 
wood industry in the past several years has adopted the use 
of synthetic resins as adhesives, molding processes to form 
compound sections rapidly and heat developed by high fre- 
quency radiation of electrical power to accelerate the process 
of wood fabrication. 

This latter device, which has been used in production for 
about a year, has proved to be a remarkable weapon in the 
hands of the woodwork manufacturers. Due to the exten- 
sive use of the high-frequency machine, the rate of produc- 
tion of cargo-carrying glider parts manufactured by Steinway 
& Sons is increasing continuously with an ever decreasing 
cost to the Government. The first high-frequency machine 
of this type used by this company was intended for the glu- 
ing of grand piano rims of laminated construction. The unit, 
having an input rating of 15 kw., was delivered in January 
1942, and successfully employed in experimental gluing of 
piano parts. When all piano manufacture ceased by order 
of WPB in May 1942, the machine was applied to similar 
work on aircraft parts. From then on it was but a matter of 
time before numerous jigs and fixtures were yielding several 
hundred percent of their originally computed output. 

To date a great deal of literature has been published on 
high-frequency electrostatic heating. Unfortunately, much 
of this information is of a controversial nature. Different 
groups, although in agreement on the fact that the heating is 
basically caused by molecular friction within the material, 
offer differing explanations of the electrical phenomena in- 
volved. One school of thought claims that due to the fre- 
quency involved, standing waves appear along the electrodes 
with a resulting non-uniformity in heating. Other groups 
claim that one-half a standing wave exists between the elec- 
trodes and the other half between the electrode and the ma- 
chine. Again this is supposed to result in non-uniform heat- 





* Assistant Chief Engineer, Stalnway & Gone 
t Vice-president in charge of researc & development, Steinway & Sons. 


ing with a concentration of heat existing midway between 
electrodes. Finally another group, probably the largest, 
insists that any unusual heat concentration, usually at the 
center, is due to migration and concentration of moisture 
within the wood. 


Despite the various claims and counter-claims, wood fabri- 
cation using synthetic res'n glues has been immeasurably ad- 
vanced by the use of this high-frequency heating. With 
particular reference to urea-formaldehyde glues that comply 
with Army Spec. A.N.-G-8, the results have been extremely 
favorable. Phenolic resins requiring higher setting tempera- 
tures are more sensitive and require closer control at these 
elevated temperatures. 


Since wood, rubber or other non-conductors of electricity 
are used as insulation material at ordinary voltages and fre- 
quency, it is obvious that to induce correct flow through 
these materials, their effective resistance would have to be 
measurably reduced. An appreciable increase in frequency 
will allow for the use of reasonable voltages to bring about a 
resultant flow of current within these non-conductors. Al- 
though the result would appear to be similar to direct or 
alternating current resistance heating, ordinary resistance and 
current values cannot be used to calculate results. How- 
ever, the amount of heat produced under a fixed set of condi- 
tions is computed on the basis of the physical rather than on 
that of the electrical properties of the material treated. 
The electrical characteristics of the material when in the press, 
such as its capacitance or possibly its power factor, are 
needed only to give an approximate indication as to the set- 
ting of the high-frequency unit. In some devices even this is 
not necessary. Once high-frequency electrostatic heating is 
understood, relatively few calculations need be made to 
determine the power and length of time required to perform 
any definite operation. 

One of the basic advantages of high-frequency heating 
lies in its ability to heat the complete mass of material uni- 
formly throughout. However, this statement must be quali- 
fied. As stated previously, it is possible under certain 
conditions to obtain non-uniform distribution of heat. These 
conditions should be avoided, therefore, by using the proper 
machine for the job, by correct designing of the electrodes, 
and by controlling the density and moisture content of the 
part being heated. To avoid the possibility of a standing 
wave along the length of the electrode, it is necessary merely 
to keep all the dimensions of the electrode small as compared 
with the wave length of the current flowing within it. As an 
example, a machine operating at a frequency of 2 megacycles 
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of 150 meters wave length will allow for the use of electrodes 
approximately 25 ft. in length. 

If the moisture content of the material can be kept uni 
form-—that is, within 3 percent variation—the likelihood of 
hot spots appearing in the wood will be almost entirely elim 
inated. Also, it is quite advantageous to thermally insulate 
the electrodes if they are in the form of plates. This will kee; 
conduction and convection losses to a minimum. If this is 
not done and temperatures above 212° F. are desired, a 
temperature gradient of as much as 25 percent could arise 
between the center of a block and its electrodes. When the 
temperatures are kept below 200° F. very little trouble is 
encountered due to non-uniformity of heating. Where sec 
ondary gluing operations are to be heated, it is essential that 
the design of electrodes insure uniform power dissipation at 
maximum efficiency. Much depends upon correct electrode 
design and application. 

It must not be forgotten that we are dealing with radio 
waves which cannot be transmitted as would ordinary indus 
trial electrical power. The location and arrangement of 
electrodes involve the ability of the machine to transmit the 
power throughout the system of electrodes and the likelihood 
of the work absorbing this power uniformly. 

The three established methods of introducing heat into 
glue lines or a mass of materials are known as perpendicular, 
parallel and stray field heating. Perpendicular heating (Fig 
1) is referred to when the glue lines or planes are perpendicu 
lar to the electrostatic field and parallel to the electrodes 
The gluing of veneers in the manufacture of plywood or the 
gluing of laminations to form curved sections such as wing 
bows, are considered as being treated by perpendicular heat 
ing. The preheating of plastic material before molding also 
is done by perpendicular heating. 

Parallel heating (Fig. 2) requires the plane of the glue 
line to be parallel to the electrostatic field and perpendicular 
to the electrodes. This method is considerably more effi 
cient, since the power will be absorbed almost entirely by the 
glue line rather than by the wood itself. Where wing spars 
are being made of several laminations that are a half-inch or 
more in thickness, the power required to set the glue in per 
pendicular heating would be beyond the range of the ordinary 
machine of 15 kw. or less. In such a case, the electrodes are 
located so that the glue lines alone are treated—e.g., by paral 
lel heating—thus reducing enormously the power and time 
requirements. 

The third form of heating, known as stray field heating 
(Fig. 3), is more complicated while offering the greatest possi 
bilities. In this case advantage is taken of the fact that the 
electrostatic field, set up by 2 adjacent conductors or ele< 
trodes usually in the form of tubing or rod, does not travel 
on a straight line between these conductors The field 
spreads out or widens as it leaves one electrode and finall) 
converges as it reaches the other. Thus it is possible to reach 
glue lines and surfaces that are not directly in line with the 
electrodes but are a definite amount above or below them 
Up to the present time no knowledge of the use of stray field 
heating in the woodworking field has come to our attention 
except that concerning its application by Steinway & Sons 
Examples of these will be discussed later in this article. 

High frequency does have disadvantages or, rather, certain 
shortcomings. These are not due to poor quality of work ob 
tained. The disadvantages relate to the inability to over 
come the electrical, chemical or physical condition that pre 
vents the machine while in use from functioning as it should 
High-frequency heating is not a cure-all. Where it is required 
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to heat very thin sections, a steam plate or electrical resistance 
grid usually is more desirable. High-frequency should be 
used in objects where the physical dimensions do not allow 
for normal uniform distribution of heat. Conventional 
methods definitely are not satisfactory where the depth of 
heat penetration is above */, or '/; in. If an attempt is made 
to reduce the required heating time by increasing the platen 
temperature, the higher temperature of the wood at the platen 
as compared to that internally will cause prestressing of the 
entire block that is being treated. Case hardening, discolora- 
tion and glazing of the wood in contact with the platen are 
quite apt to result. 

The high-frequency unit also has been put to experimental 
use as a flexible and effective substitute for a dry kiln. 
Whether wood is to be used in aircraft, pianos, furniture or 
trim, it always is dried before it is released for fabrication. 
Where a high grade of wood is required, as in superior grade 
furniture or piano soundboards and case parts, air drying 
periods of 1 to 2 years often are encountered. After this 
period of air drying, it still is necessary to kiln-dry the 
lumber before it is acceptable for fabrication. Since the 
turnover of material and space is slow, large inventories and 
much storage capacity are tied up for long periods, result ng 
in high operation costs. In addition, when one considers 
that after the lumber has been kiln-dried, there is as high as a 
60 percent waste factor, it is readily seen that standard proc- 
esses often involve unnecessary expenditures on waste 
wood. With the proper use of high-frequency heating, it 
has been possible to take green lumber and, depending upon 
its weight and thickness, reduce its moisture content to 
approximately 15 percent in a matter of hours and continue 
the drying process further to the required kiln dried stage. 

In treating lumber in this fashion—placing the lumber 
after it is cut to approximate size between electrodes which 
are preferably in the form of large metal plates—we take 
advantage of a peculiarity of high-frequency heating. As 
previously mentioned, moisture concentrations result in hot 
spots which tend to evaporate the moisture more quickly. 
Coupled with the tendency of the exterior surfaces to run 
colder due to rapid dissipation of heat to the metal electrodes, 
this fact results in the block heating and drying from the in 
side out. This loss of moisture by the wood from the inner 
fibers outward eliminates any danger of case hardening, 
honeycombing or brashness. Checks and splits due to ex 
cess drying of the exterior also are eliminated. Extraneous 
and volatile matter such as water, tars and resins are removed 
with a minimum of discoloration to the wood surface. 

However, the most important use of the high frequency 
machine is to speed up wood fabrication production. This 
is done by decreasing the time required to cure a glue joint— 


i—This is a schematic view of perpendicular heating. 
2—A schematic view of parallel heating. 3—Another 
schematic view, this one showing stray field heating. 
4—A wing bow tip in an open press with press cawls and 
a copper sheet electrode visible on the floor. 5—Old 
style wooden hand clamps, wood frames and high fre- 
quency are being used to glue 3 pilot seat backs connected 
in parallel to a 1 kw. machine. Curing time is 4 min. 
compared to the 4 hours previously required. 6—Here 
wing ribs are being glued in multiples of 4 using the sand- 
wich method. 17—A finished 3-man air-borne trooper 
seat rests on the floor. On the table, all joints of 
a similar seat are being glued by stray field heating 
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from 4 to 6 hr. to a matter of seconds or minutes. Army and 
Navy specifications require the use of urea or phenolic resi- 
nous glues. The urea glues while under pressure will set at 
a room temperature of 70° in a minimum of 4 hours. Most 
phenolic glues require heat to polymerize completely. In the 
use of the urea glues, it has been found that by raising the 
temperature to 170° F. the time required to create an effec- 
tive glue joint can be reduced to 2 minutes. Increasing 
the temperature decreases the time with the result that glue 
joints have been cured in a few seconds. It is necessary 
therefore to insure that all parts of a glue joint or glue joints 
are elevated to at least 170° F. It is quite possible that some 
parts may get considerably hotter than others. This will 
have no effect upon the glue so long as the temperature re- 
mains below 350° F. This factor is quite important and 
allows for the extensive use of high frequency in complicated 
wood construction. 

Fortunately, phenolic resins are restricted at the present 
time to use in the gluing of flat veneers to form plywood or in 
the impregnation of plywood as it is being used by the molding 
industry. These 2 uses insure relatively uniform sections 
and, in consequence, uniform heating. This, of course, is 
extremely important since a temperature of 240° F. requires 
an application of heat for 20 minutes. If it were desired to 
insure a minimum temperature of at least 240° F. throughout 
non-uniform sections, some parts could easily reach the point 
where they would scorch or possibly ignite. Temperatures 
above 300° F. are more difficult to control and therefore are 
avoided where possible. However, all glues on the market 
today will set at temperatures considerably below 300° F. 

A glider wing bow, 1'/j in. x 13 in. x 16°/, ft., formerly 
requiring a curing time of 4 hr. under pressure, was the first 
aircraft part to be treated. A urea-formaldehyde glue was 
used as a bond between the eight '/;-in. laminations. When 
the press was adapted to high frequency heating the pressing 
time was reduced to 8'/, min. and the amount of springback 
in the bow was reduced by 75 percent as compared to cold 
setting in the press. Figure 4 shows the press and the tie-in 
to the 15-kw. high frequency unit. The output of the high 
frequency machine was assumed to be 50 percent of the 
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power put into the tubes. In this case, the output would be 
about 6 kw. The weight of the bow strip was approximately 
57 pounds. It was decided to raise the temperature of the 
glue lines to 170°, this temperature requiring a curing time 
of only 2 minutes. As the temperature of the glue line is 
being raised, the curing time is accelerated so that the part 
need not be kept at 170° for more than a minute. The follow- 
ing calculations then were made: 

Assuming the coefficient of specific heat of the wood to be 
.45, the Btu required to raise the temperature from 70° F. 
(room temperature) to 170° F. would be: 


Btu required = 57 X .45 X (170-70) = 2565 Btu. 
The 6-kw. output available would give us 


>, ag 
6 X hi 341.3 Btu/min. 
y 


Assuming 10 percent heating loss in the press, we have 


2565 X 1.10 . . 
= 8.3 min. required. 
341.3 
In addition, 10 min. were permitted for the part to cool suf 


ficiently to assure the retention of the bow contour. 

These calculations were checked by inserting thermo 
couple leads into the center of the bow at various points 
At frequent intervals, the machine was turned off and the 
pyrometer connected to the thermocouple wires with clip-on 
leads. The actual readings were not far off the calculated 
figures. A third check, which is reliable when an experienced 
hand is available, is observation of the state of the glue beads 
forced out at the glue lines. The output of this jig thus was 
increased several hundred percent, removing the need for 
additional presses as production demands were stepped up. 

Recommended practice calls for the electrodes to overlap 
the edges of the wood by an amount equal to the distance 
between them. In this case, the electrodes should have had 
an inch overlap on all 4 edges. Due to the construction of the 
press which had been designed for cold setting of the glue, it 
was found necessary to eliminate the one-inch gap on the 


8—Empty 3-man seat jig shows built-in electrodes. 9—At 
right, ramp used for unloading jeeps from planes being 
glued by high frequency. Finished ramp at left. 10—All 
glue joints of sanitary container are heated by stray 
field heating at same time. Finished container, right 
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11—High frequency “gun” used to iron and spot-glue 
assemblies—here a nose fairing skin. 12—All 27 ioints of 
this elevator were glued at the same time. In background 
is pneumatic hose used for pressure. 13-—-Wing bow 
tip with cawls in pressure position; safety gates in place 


lower edge. By using a mechanical spreader to insure uni- 
form glue spread and even moisture distribution, distortion 
in the laminated bow due to non-uniform curing was pre- 
vented. Whenever the glue forced out between laminations 
tended to form pools and contact both electrodes, it was re- 
moved by swabbing with cotton waste. The use of a me- 
chanical spreader, however, will permit close enough control 
of the thickness of the glue to reduce any danger of flash-over. 
As all work has a certain amount of excess material to allow 
for finishing, any charring of the glue along an edge will not 
go deep enough to necessitate rejection of the finished piece. 
By properly locating the presses, one high frequency ma 
chine can be kept in continuous operation.” It was found 
that by keeping the size of the presses within 50 percent of 
each other, it was not necessary to change the setting of the 
tuning coils on the output circuit of the 15-kw. machine. As 
mentioned earlier, a knowledge of the electrical capacitance 
of the wood within the electrodes is all that is required 
to set the machine. Current designs for machines of medium 
size—10 to 20 kw.—trequire the load (wood between the elec- 
trodes in the press) to be tuned to the output circuit of the 
machine. Since the electrical capacitance of wood is a direct 
function of the width multiplied by the length divided by the 
thickness, this ratio should be kept as constant as possible. 
In this way, tuning changes will be kept to a minimum and 
handling time between presses will be speeded. The responsi 
bility of the operator in caring for the machine also is lessened. 
A press involving a single or compound curve in wood more 
than '/; in. thick cannot ordinarily be used to turn out more 
than one thickness. This is due to the difference in the radii 
of curvature of the 2 pieces. This means that only 2 elec- 
trodes, one on either side of the wood, are used. However, 
to keep the heat that is produced concentrated in the work 
itself, it is desirable to use, wherever possible, the 3-electrode 
method whereby 3 electrodes are used between and on the 
outer surfaces of 2 similar loads. The 2 outer electrodes are 
interconnected to form one electrode. The outer electrodes 
are connected to the ground side of the machine, and the 
center electrode to the high voltage side. This hook-up will 
tend to keep the press at the same potential as the electrodes 








and also have a tendency to keep to a minimum the heat 
generated in the press itself. 

If the press is non-metallic as is usually the case in com- 
pound and curved sections, the electrodes can be sprayed 
directly on the mold with a Shoup process gun, or a thin pre- 
formed sheet of metal can be used between the press and the 
wood. It has been found that by inserting a non-conductor 
between the metal electrode and the wood, the excess glue 
squeezed from the glue lines will not be allowed to come in 
contact with the metal. The tendency for flash-over then ts 
materially reduced although not entirely eliminated. 

Smaller items, usually required in greater numbers, can 
be treated in essentially the same manner. Where curved 
sections such as pilot seat backs, wing ribs and bulkheads are 
needed in quantity, it is found desirable to make several iden- 
tical presses and interconnect them with the machine. As 
long as the load is balanced, heating will be uniform. The 
time required to bring the temperature to the necessary level 
will be based on the weight of all the pieces being cured. 

A set-up is shown in Fig. 5 where'n several seat backs are 
to be treated at the same time. As has been pointed out, the 
amount of power put into a material between electrodes is a 
function of the dielectric of the material, the frequency and 
the voltage applied across the electrodes. It is possible that 
the work between electrodes is too thin and will flash over if 
too high a voltage is impressed upon it. If the time desired 
to cure the glue is increased excessively by subsequent lower 
ing of the applied voltage, it would not be efficient to inter- 
connect the presses as described. In such a case, the press 
should be designed on the 3-electrode principle with the parts 
located one above the other as shown in Fig. 6. The voltage 
impressed across the load then can be greatly increased. 
Although the overall curing time may increase slightly, the 
number of parts cured in a given interval will be much higher. 

Plywood, wing ribs and all th’n fabricated sections can be 
formed in multiple units. The most common cause for 
flash-over and burns, aside from excess glue, is the presence of 
metallic parts. These metallic parts may appear in the 
form of fittings to be molded with the wood, plate nuts at- 
tached in a previous operation (Please turn to page 154) 





93 





SEPTEMBER * 1943 


TRADE MARK REGISTERED 





‘BICONTAINERS OF BOXBOARD 
made with 
PLASKON RESIN GLUE 


They're dumped into the ocean from a > 
moving freighter. They're rolled and 
twisted by the tides. Then swept up on 

the beach by battering waves. But their 
precious cargoes are kept safe and 
serviceable, for immediate use by our 

armed forces all over the globe. 


These containers have helped solve the problem of delivering 
food, supplies and equipment to isolated, hard-to-reach detach- 
ments in the far corners of the world. Made from Plaskon Resin 
Glue-bonded fibre board, V-containers are extremely strong and 
water-resistant. Plaskon synthetic resin glue itself is completely 
waterproof and weatherproof. Heat, cold, gasoline, oil and 
common solvents have no effect upon its amazingly terfacious 
bonding grip. Mold or fungus cannot destroy its holding power. 
Because these features assure an unusual degree of permanence, 
Plaskon Resin Glue is being widely used as the bonding agent 
for paper, wood and fabric products. 


The list of highly important war goods made with Plaskon Resin 
Glue includes merchant ships, assault and landing boats, supply 
barges; aizplane propellers, fuselages, wings, noses, pilots’ seats; 
gliders; landing ramps; life rufts and buoys; skis; prefabricated 
houses; and many other products which must meet unusual 
manufacturing and service requirements. 


Our ability to supply Plaskon molding materials and adhesives 
depends directly upon W. P. B. Allocation Order M-331. 


PLASEON DIVISION 


LIBBEY - OWENS « FORD GLASS COMPANY 


2121 SYLVAN AVE.e TOLEDO 6, OHIO 
Canadian Agent: Canadian Industries, Limited, Montreal, P. Q. 


~xFOR MOLDING AND GLUING USES 





Booster coil housing 


ALL PHOTOS, COURTESY ECLIPSE AVIATION DIV., GENDIK AVIATION CORP. 


ACK in the days of Henry Ford’s Model T, four separate 
spark coils were used as standard ignition equipment, 
and those who drove that remarkable model will remember 
the rectangular box stowed under the dashboard to hold the 
coils. Customary procedure, whenever the motor missed, 
was to give the box a well-aimed kick! This same spark coil 
ignition was responsible for a great many broken arms due 
to faulty timing or failure to retard the spark before doing a 
job of cranking. 

As motor science advanced, the Model T acquired a mag 
neto which was used in conjunction with the spark coil igni 
tion. This still did not do away with “‘playing the piano,’ 
however, or obviate the necessity of adjusting the vibrator 
gap so that Lizzie would hit on all four. It merely gave 
added power to the motor at high speed. Then the self 
starter became standard equipment and, as this unit turned 
the motor at a high speed compared to cranking, it was 
possible to do away with the coil completely, and not only to 
run but also to start the motor on the magneto 

This worked very well as long as all the high-tension wires 
were dry, spark plug porcelains clean, and the weather balmy 
However, when the oil in the crank case became stiff because 
of low temperatures, or shorts developed in the wirihg system 
due to moisture, Lizzie got balky. Excess use of the starter 
would run down the battery, and the old standby crank would 
have to be resorted to. Certain strong and dexterous in 
dividuals were able to spin the motor at a high rate of speed 
and thus get it started, but the majority were either not 
strong enough or did not want to put their arms-in jeopardy 
Consequently they either left Lizzie where she was or tried 
another alternative. This alternative was jacking up one of 
the hind wheels so that when the car was put in gear the hind 
wheel would act as a second fly-wheel, thereby making it much 
easier to get the motor spinning at high speed. All this hocus 
pocus developed, apparently, because science had advanced 
from the spark coil age to the magneto age. 

It would seem that our younger generation had no very 
close acquaintance with the Model T, especially that section 
of it connected with designing and developing airplarie en 
gines and their equipment, for the same mistake apparently 
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was made again. Once again science advanced too far and 
we had a repetition of the peculiar situation of Model T days. 

In cold or damp weather, the best of airplane engines are 
practically impossible to start with their standard magneto 
equipment. If they had to depend on magnetos alone, from 
the steamy jungles of Guadalcanal to the frigid shores of Dutch 
Harbor, the Air Corps ground crews would have trouble in 
getting instant starting—and hard starting has no place in 
either defensive or offensive aerial warfare. But thanks to 
what could be called a “backward advance,” the engines in 
American aircraft start at the drop of a hat. An improved 
Navy model of Lizzie’s first spark coil does the trick. 

This unit is known as a booster coil for, as its name indi- 
cates, it boosts the voltage of ignition equipment so that 
a fat, red-hot spark is delivered across the poimts of each plug 
no matter what the temperature and with only a minimum 
of loss due to dampness. This simple device, small enough 
to be carried in a pocket, is the reason that airplane engines 
can start in a flash and get United Nations planes into the air 
with incredible speed. 

One of the most important parts of this unit is the coil 
housing, 2 views of which are shown in Figs. 3 and 4. Due to 
the high voltage being handled, it was necessary to use a 
material of very high dielectric strength. A _ mica-filled 
phenol-formaldehyde was therefore specified. Four brass 
inserts molded into the bottom of the piece serve as low-volt 
age primary connections as well as mounting elements for the 
vibrator, the assembly of which is clearly seen at the left and 
right in Fig. 1. A fifth insert is molded into a large round 
boss which protrudes from the side of the unit. This serves 


1—The 4 brass inserts molded into the bottom of the booster 
coil housing serve as low-voltage primary connections as 
well as mounting elements for the vibrator shown assembled 
here at the left and right. 2—-Inserts are loaded into the 
cavity by means of this tool which holds the inserts securely 
until they are in place on the pins, then releases them when 
its knob is pressed. 3 and 4—Two views of the mica- 
filled phenol-formaldehyde housing showing 4 brass in- 
serts molded into the bottom and a fifth insert molded into 
a large boss which protrudes from the side. 5—Here 
a loose mold section still is attached to a molded hous- 
ing. 6—The molded housing has been pushed part way 
back on the force plug while the loose mold section is 
7—A blueprint of the booster coil housing 


removed. 
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as a high-tension connection between the secondary winding 
of the booster and the distributor of the motor. It is this 
part, protruding from the side of the unit, which changed the 
piece from a fairly simple molding job to one of great complex- 
ity, especially as low-loss material had to be used. 

The difficulties of molding mica-filled materials led to a 
series of molding headaches: insert pins bent, light pieces 
were produced, porous sections and egg-shaped holes 
abounded. All these problems, however, were overcome in a 
single-cavity experimental die before the two 4-cavity pro 
duction molds were built. 

The first tool design incorporated 5 knockout pins for each 
part, 4 of the knockouts being the insert pins and the fifth 
pin knocking out against the slide or removable mold section 
which formed the projecting round boss on the side. The 
complete cycle was as follows: the inserts were loaded into the 
cavity by means of an ingenious tool shown in Fig. 2. This 
tool, acting as a sort of plunger, held the inserts securely until 
they were in place on the pins, after which they were released 
by pressing the knob as shown in the illustration 

A carefully weighed quantity of the material in powder 
form then was loaded, the mold closed at low pressure and 
allowed to remain in this position forapproximately 15 seconds. 
The high pressure then was very gradually turned on—so 
gradually, in fact, that it took about 40 sec. to completely 
close the mold. The mold, which was opened after a 5-min 
cure and a 3-min. chill, was so designed that the part remained 
in the cavities. The molded part along with the loose mold 
section then was knocked out by the 5 knockout pins men 


‘tioned previously. The loose (Please turn to page 144) 
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(Above) PRODUCTION OF AMERICA’S LEADING COMBAT PLANES is being opened SF RR Re 
by increasing use of plastic parts. NT 


MELMAC DISTRIBUTORS SERVE 
ON LEADING PLANE ENGINES 


Many of today’s combat planes are giving better per- 
formance due to increasing use of plastic parts. One of 
the outstanding developments is the use of MELMAC in 
ignition systems for both the radial and “in-line” type 
aircraft power plants. Typical is the ignition system made 
by Scintilla Division of Bendix Aviation Corporation. 
Because of its high dielectric strength (430 Volts/Mil.), 
high arc resistance (130 sec. ASTM average), and high 
heat resistance (300°F.), distributor heads on Scintilla- 
built ignition systems are molded of MELMAC 592. 
A melamine-formaldehyde thermo-setting plastic devel- 
oped by American Cyanamid, this mineral- Filed materia! 
can withstand virtually any condition of service from the 
extremes of high altitude cold to torrid tropic heat. Other 
typical applications for MELMAC 592 include circuit 
breakers, terminal blocks, shields, relays, controls, switch 

lates and instrument panels. Many other uses are being 
fo und for this plastic and it is continually being adapted 
or modified to meet new and specialized requirements. 
Perhaps MELMAC 592—or another of the ne thermo- 
—s a materials developed by ¢ Syanamid’s 


(Above) SPLIT- SECOND TIMING ided by this magneto. Distributor heads h—can help you in meeting today’s needs. Further 
are of MELMAC* for ieee enssans h, heat and arc resistance. weenie and 1 a sheets will be sent on request. 
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(Above) FROM COAL AND AIR is produced the 
organic nitrogen compound melamine, source 
of MELMAC plastics and many important 
resins. Until recently a chemical rarity, 
Cyanamid pioneered in the commercial devel- 
opment al production of this material. 


(Below) BUTTONS FOR THE SOVIET ARMY and 
other Allied fighting units are being molded out 
of BEETLE*. Also serving all branches of 
America’s own armed forces, these buttons are 
outstanding because of uniformity, smart 
appearance and resistance to repeated launder- 
ings. A Grade Two BEETLE is available in 
black and brown in one standard plasticity in a 
reduced price range to meet increased demands. 


(Above) THE LUNCH WHISTLE BLOWS and this war worker picks up his vacuum bottle, an 
indispensable part of every lunch kit. Leading manufacturers of these bottles, such as 
the American Thermos Bottle Company, and Landers, Frary & Clark, use tops molded 
of BEETLE — one of many important wartime applications for this Cyanamid plastic. 


(Below) INTENTIONAL OVERLOADING of a service-type electric switch causes an “exploding” 
arc in a test to determine how much current it can withstand. Equally severe tests of 
MELMAC’s dielectric strength, arc resistance and heat resistance have proven the 
superiority of this plastic for many electrical uses. 


*Reg. U.S. Pat 
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-CYANAMID PLASTICS - Beetle - Melmac - Urac - Melurac - Laminac 



































by ARTHUR W. LOGOZZO* 


Chromium plating molds 








ESPITE the fact that most plastics manufacturers have 
been familiar for many years with the chromium plating 
of molds, their acceptance of the idea has been slow and this 
slowness has been justified. On the one hand there has been 
a lack of unity between the plastics molder and the plater; 
on the other, a low quality of plating attributable to poor 
technique in the hard chromium shop. This paper is written 
for the express purpose of dispelling the misunderstanding 
existing between molder and plater, and of explaining certain 
techniques necessary for successful plating operations. 


Advantages of plating molds 


A properly plated mold has many distinct advantages 
over one that is unplated, irrespective of the high-grade 
alloy steels used. A harder surface, less sticking, elimination 
of pitting caused by gases of reaction, reduction in breaking- 
in time, higher finish of molded part, better flow, all combine 
to make chromium plating of molds worthwhile. When 
plated, these expensive tools no longer need repolishing and 
thus much production time is saved. This one factor would 
in itself warrant the additional expenditure. 


Toolroom technique must change 


The successful application of chromium plating of plastic 
molds must start with a change in toolroom technique. In 
the past a halfhearted polishing operation was performed on 
a mold well blackened by the hardening process. This 
resulted in hanging of material in corners. A completely 


* Superintendent, Hartford Chrome Corp. 


polished mold is a prerequisite of chromium plating. Para 
doxically, this can be handled more economically by pickling 
the hardening scale. In this way the base for a good polishing 
operation is prepared in less time than formerly it took for ar 
inferior polish. 

The pickling operation, performed after hardening and 
oil quenching, is as follows: 


1. Anodic treatment at 6 volts in Anodex metal cleaner 
(8 oz./gal.) for 10 min. at 180° F. 

2. Water rinse. 

3. Immersion in muriatic pickle, 30 to 40 percent acid 
by volume (containing acid addition agent) for 10 min. 
(room temperature). 

4. Rinse and a light brush with pumice if real clean surface 
is desired, then drying. 


The usual draw operation can follow the pickling medium 
after which the parts are ready for final grinding and polishing 
etc. With a clean surface provided for the polishing bench 
a much superior finish is obtained in a shorter time 

The polishing routine can be as follows: 


1. Stone with No. 37320K stone as much as is necessary, 
depending upon type of machining. 

2. Hand work or machine lap using No. 240 aloxite emery 
cloth. For real fine finish, follow with No. 320 aloxite. 

3. Buff with emery cake and felt wheels, bobs or cones 

4. Finish buff with muslin buffs and fine steel rouge. 


Kerosene is used in conjunction with all of the above se- 
quences except the final finish, which (Please turn to page 146 





1—Chrome plating was used to give the necessary high finish on this force plug for the top half of 
@ vacuum coffee maker. 2—Arranging the anodes in ‘“‘octopus” form not only permits great flexi- 
bility of use but eliminates the long-drawn-out process of making a complicated anode for each job 
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by HASKELL R. GORDONT 


Aircraft design considerations 






TECHNICAL SECTION 











ITH the development of new low-density high-strength 

plastics by the plastics industry, an effort is being made 
by aircraft designers to utilize the advantages of these mate- 
rials in preparing new structural designs. It is generally 
agreed among airplane designers and manufacturers, and 
Army, Navy and Civil aeronautical agencies that the develop- 
ment of plastic or semi-plastic structural parts for aircraft will 
be promoted, encouraged and accepted only if the resulting 
structure shows promise of introducing advantages and 
superiority over conventional structures from a strength, 
weight, aerodynamic and ase of manufacture viewpoint, 
either simultaneously or separately. The following study 
has been prepared in an attempt to arrive at a preliminary 
evaluation of possible advantages of plastics in these respects. 


PART | 


The study of high-strength plastics as structural material 
for use in aircraft stressed parts of semi- and primary-struc- 
tural nature is prompted in the main by the following reasons, 
in the order of their importance: 

a. The urgent need to reduce overall weight in Army and 
Navy combat-type aircraft in order to arrive at better service 
performance, such as rate of climb and maneuverability as 
well as increased payload for a given gross weight. All types 
of new materials showing promising strength-weight ratios are 
being considered as possible superior replacements for present 
materials, 

b. The need to increase the local stiffness of all thin gage 
sections on all airfoil shapes as well as on the fuselage without 
increase in weight in order to reduce presently encountered 
local structural failures arising from vibration, buffeting and 
flutter difficulties. Plastics are inherently low-density mate- 
rials and therefore are potentially suitable for monocoque 
construction. Also, the damping characteristics appear to be 
more satisfactory than those of metals. 

c. The need to increase overall cleanliness of all combat 
aircraft in order to attain increased speed characteristics. The 
inherently smooth surface and contours of molded plastics 
offer the prospect of greater aerodynamic cleanliness, and the 
possibility of stiffer and more stable skin offers the prospect of 
maintaining this cleanliness of both surface and geometric 
shape under air loads. 

d. The need to reduce the number of man-hours required 
to manufacture aircraft assemblies. Molded plastic construc- 
tion offers the possibility of combining what are now several 
sub-assemblies into one unit. 


* Paper presented at the ANC-Industry Conference, sponsored by the 
Army-Navy-Civil Technical Subcommittee on Plastics, held in Philadelphia 
on Feb. 9, 1943 

_tAeronatical engineer in charge of Experimental Structures Unit 
Naval Air Experimental Station. 








The use of plastic materials to overcome the above diffi- 
culties presupposes that an intelligent study must be made of 
the plastics as an engineering material, much the same as 
has been done with aluminum alloy and wood, and as is 
presently being done with magnesium alloy. No attempt is 
being made to consider the use of plastics or new materials in 
place of conventional materials such as aluminum alloy merely 
for purposes of conservation. Instead, the design with 
plastics is intended to arrive at an intelligently designed struc- 
ture whose strength and stiffness characteristics are superior 
to those of conventional structures and will thereby achieve a 
satisfactory solution to the problems posed above under sub- 
paragraphs (a) and (b). It is assumed that in satisfying 
conditions (c) and (d) the plastic is at no disadvantage in 
strength and weight compared with the metal part. 

In addition to the usual determination of the physical prop- 
erties, sufficient basic theoretical analysis must be made with 
the plastics, evolving a comprehensive set of design criteria 
which will direct the trend of and check the results of tests of 
structural elements representative of the final structure, and 
eventually arrive at what are commonly termed as “design 
allowables’’ suitable for use in the design of any airplane. 
Throughout, it is to be emphasized that in order to take 
maximum advantage of the plastics or new materials, the 
design must be peculiar to the material intended for use 
that is, the substitution of one material for another of en 
tirely different physical properties can only be accomplished 
efficiently by proper redesign or redisposal of all masses con- 
sistent with all the best properties of the new material. 

The first and most important problem to be solved with the 
use of plastics is that of weight. Combat aircraft have grown 
in weight tremendously in the past few years, to the extent 
that the original offensive purpose intended for pursuit, inter- 
cepter and fighter type aircraft has been overshadowed by 
the policy of the introduction of equipment and additional 
structure suitable for defensive qualities only. The net result 
has been the marked sacrificing of certain performance char- 
acteristics that are functions of low-weight aircraft only, such 
as rate of climb and overall maneuverability in flight. This 
offers a severe handicap to aircraft that must climb rapidly 
to engage enemy aircraft and thereafter execute rapid ma- 
neuvers to either move out of position and range of enemy gun- 
fire or move into a favorable position to fire on enemy air- 
craft in a fraction of a second. It is agreed that a major 
portion of the so-called overweight is derived from such items 
as equipment and armor protection. Actually, the structural 
weight of an airplane is rarely greater than 25 to 30 percent 
of the gross weight. This then places a limitation to some ex- 
tent on the points of greatest interest in considering sub- 
stitutions that offer the greatest weight saving. However, it 
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must be emphasized that the most efficient use of new mate- 
rials in any load-carrying capacity whether on fixed equipment 
or primary structure can only be made after an intelligent 
study of the structural design qualifications based upon analyt- 
ical and laboratory test results treating: the material in its 
basic element form, similar to the proportions intended for 
use in the final structure. 

The second problem confronting the present-day airplane 
designer is one of lack of overall stiffness and rigidity prevail- 
ing in thin gage sections of metallic aircraft. The condition 
arises, almost always, wherein the designer must utilize a 
relatively high-density material and design around thin gages 
with local reinforcements in the form of longitudinal and lat- 
eral stiffeners arriving at a semi-monocoque structure. The 
use of thin gages to keep overall weight down results in a 
structure that has been designed to fail eventually in elastic 
instability or buckling rather than at ultimate developed ma- 
terial strengths. In so doing, the designer has first invited the 
development of numerous incomplete tension field and com- 
pression type wrinkles in the skin at relatively low applied 
flight loads, tending to disturb the pressure distribution suffi- 
ciently to cause an unpredicted redistribution of applied 
moments which in themselves may be sufficient to fail the 
structure. Secondly the reduced local moments of inertia 
prevalent in thin sections together with low values of internal 
damping capacity in metallic structures make it an easy prey 
to failure by vibration, whether engine excited or aerody- 
namically excited. These problems have taken on even greater 
importance when flying at high speeds in regions of aero- 
dynamic compressibility near Mach Nos. ranging from .70 
to .95, where vibratory, buffeting, and flutter conditions occur 
more frequently. The advantage to be gained in these re- 
spects with the use of a low-density material of relatively 
high strength is somewhat obvious since thin gage sections 
are no longer necessary and trends can be made toward de- 
signing full monocoque structures on an equivalent weight 
basis. 

The use of plastics to arrive at a cleaner (aerodynamically) 
structure presents an interesting prospect in obtaining in- 
creased speed, climb and maneuverability. Also there is a 
prospect of increasing the production of airplanes by reduc- 


TABLE I.——-MATERIAL Properties Usep ror STRUCTURAL 
Erricrency ANALYSIS 


Flexural 
Strength, Flexural Uli. shear Ult. shear 
Specific (modulus modulus of strength, strength, 
Material gravity ofrupture) elasticity i grain § | grain 
psd. p.si p.s.A. p.si 
#4130 steel 7.85 125,000 29,000,000 75,000 75,000 
(18-8) stainless 7.85 185,000 28,000,000 125,000 125,000 
Hickory .79 19,300 1,860,000 1,440 
Mg alloy (J-1h) 1.8 45,000 6,500,000 21,000 21,000 
Al alloy (248-T) 28 65,000 10,300,000 39,000 39,000 
Paper -base plastic 1.41 33,900 2,200,000 15,300 14,800 
Glass-base plastic 1.68 52,700 2.640.000 16,120 13.900 
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Stainless 
Mgalloy steel X4130 
Material > Paper Glass J-th 18-8 steel flickory 
% % % % % % 
Flexure (1) +303 +334 +228 -662 -1020 + 483 ? 
Flexure (2) +35 +960 +71 +15 -—- 459 + 5.0 
Shear —-282 -450 -193 +126 - 458 -6640 | 


Plexure (1) taken about sheet neutfal axis. Flexure (2) taken about 
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ing the number of man-hours spent on construction. Ap 
parently, it is necessary to use molded construction to 
realize such gains. 


PART Ii 


A general analysis of the structural efficiencies of plastics 
versus conventional materials considered suitable for aircraft 
construction has been prepared and the results are illustrated 
in tables and figures accompanying this article. A number of 
varying elements of the airplane structure have been selected 
and analyzed for the most critical types of loading. Suffi 
cient types of elements have been selected to study the com 
parative efficiencies of the different materials in a major por 
tion of the strength directions. Wherever possible, thickness 
ratios and weight savings, whether positive or negative, have 
been tabulated. The materials considered are a paper-base 
phenol-formaldehyde plastic laminate, a glass-fabric phenol 
formaldehyde plastic laminate, aluminum alloy 24S-T, stain 
less steel 18-8, X4130 steel, magnesium alloy J-lh, and hick 
ory wood. The weight savings tabulated are purely theo 
retical, based on the analysis, and experimental test checks are 
not available at this time. 

Table I shows the material properties used in analyzing 
the structural efficiencies when considering a plastic structure 
wherein the paper or glass plastics must replace the conven 
tional materials. The plastic values are taken from recent 
tests whereas the steel, aluminum alloy, wood and magnesium 
alloy values are taken from the ANC-5 Handbook.' It is to 
be noted that the modulus of elasticity for all materials em- 
ployed in the calculations is the initial modulus. No attempt 
was made to utilize the tangent modulus in the higher ranges 
of stress although it is recognized that such values are con- 
siderably reduced especially for stainless steel and paper plas 
tic at high stresses. Dural and glass plastic show only a 
small reduction from the initial modulus as the stresses 
are increased. 

The flexural strength and modulus of elasticity of the 
hickory is taken parallel to the grain. However, it should 
be noted that the plastic values are averages of with- and 
cross-grain results. If unidirectional glass plastic values were 
used, the modulus .of elasticity would be raised to approxi 
mately 3,500,000 p.s.i., the tensile strength to 77,000 p.s.1. and 
the specific gravity to 1.72. However, as in wood, this would 
lead to very low strength values for the cross-grain glass plas 
tic. Paper plastic does not exhibit the same wide variations 
with fiber orientation. 

Table II shows the weight savings for flat sheet in shear and 
flexure for all the proposed materials compared to aluminum 
alloy. It is apparent that both paper and glass offer satis- 
factory substitutes in flexure as both show substantial weight 
However, weight increases from 28 to 45 percent 
Shear perpen- 


savings. 
are indicated in shear parallel to the grain. 
dicular to the grain, as in wing skin to rib or capstrip attach- 
ments, would show similar negative values. 

Figure 1 shows the various thickness ratios required for 
curved plates and thin-walled cylinders in compression and 
flat plates at equal critical buckling loads for any material 
substitutions desired. The curved plates and thin-walled 
cylinders are considered at equal radii, equal width and 
length. It is noted that 2 curves are plotted on each graph, 
the first representing the equal weight curve in which the 
thickness ratios are just proportionate to the density ratios 
and the second curve represents the equal load relation 
Thus, for any density and modulus of elasticity ratio, the re 
quired thickness ratios may be selected from these curves for 
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equal weight and equal load, separately. Naturally the 

minimum requirement is to select a thickness ratio for equal 

joad, and if this value is less than the thickness ratio required 

for equal weight as selected from the curves, there is obviously 

a weight saving for this condition. The weight savings for 
the condition of paper and glass plastics replacing the con- 

ventional materials are shown on Figs. 2 and 3. It is appar- 

ent that weight savings are evident only when the plastics 
replace stainless steel and X4130 steel for curved plates and 
thin-walled cylinders in compression. Since for curved plates 
the element represented on the wing or fuselage has a curva- 
ture which must be kept constant in accordance with the 
geometry of the airplane, it is apparent that no weight saving 
is established by this analysis unless the radii of curvature 
can be increased. On the other hand, Fig. 3 shows definite 
weight savings from 5 to 20 percent when glass and paper 
plastics replace aluminum alloy for flat plates at equal crit- 
ical buckling loads. Weight savings over stainless steel and 
X4130 steel are also in evidence. Close observation of these 
plates will reveal weight savings for the conventional materials 
other than plastics considered as substitutes for aluminum 
alloy. This condition (flat sheet) is partially applicable to 
wing surfaces and empennage surfaces where the radii of 
curvature are relatively large and the curved sheet approaches 
flat sheet in design characteristics. However, it should be 
noted that a comparison based on stiffened sheet would be 


1—These two graphs show the various thickness ratios 
required for curved plates and thin-walled cylinders in 
compression and for flat plates at equal critical buckling 
loads for any material substitutions desired. 2—Weight 
saving for curved plates and thin-walled cylinders in 
compression. 3—Weight saving for flat plates at equal 
critical buckling load. 4—These two graphs give the 
thickness ratios for thin-walled cylinders in torsion 
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more useful to the designer than the flat sheet case. Inas- 


much as this involves far more complications of analysis, it 
will be treated somewhat differently later in this paper. 
Figure 4 represents plots of the thickness ratios for thin- 
walled cylinders in torsion for paper and glass plastics re- 
placing aluminum alloy. Here again two curves are shown for 
each condition, one representing the thickness ratios required 
for equal weight substitution, and the second representing 
the thickness ratios required for equal load substitution, at 
varying diameter ratios. No diameter limitations are repre- 
sented in this case for it is assumed that the substitute will be 
designed with increased diameters and thicknesses as neces- 
sary. It is apparent that having selected a desired diameter 
ratio, the thickness ratio on the equal load curve must be 
picked off first, as the minimum requirement. Similarly a 
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thickness ratio may be then picked off the equal weight curve. 
If the first is smaller than the second, there is obviously a 
weight saving. The weight savings may be best shown as the 
difference in ordinates between the equal weight and equal 
load curves, Naturally design limitations will dictate the 
diameter ratio to be selected. The weight savings are shown 
on Figs. 5, 6, 7 and 8, at varying diameter ratios for the cases 
of paper and glass plastics replacing the conventional materials 
It is observed that for diameter ratios greater than 1'/, there 
are substantial weight savings in each case. However, it is 
also apparent that with increased diameter ratios greater than 
1'/, the thickness ratios begin to drop off, as would be normal 
in order to keep the moments of inertia from increasing too 
rapidly. 

Figures 9 and 10 show the required diameter and thick- 
ness ratios for tubing in bending and compression (long 
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column) when considering paper and glass plastic substitute- 
for the conventional materials at equal load, weight and de 
flection. Each curve represents a different material sub 
stitution and is plotted against the original diameter to thick 
ness ratios. It is apparent from the plots that the curve: 
approach an asymptote for values of Dy,/t; greater than 20 
and for real values of Da /t, experienced in service, from 60 t: 
100, other than thin-walled cylinders, the curves are virtual] 
flat. It remains then in making a substitution for any parti 
cular design ._problem, to compute the original Do,/t; valu 
and pick off a diameter ratio value from the curve that satis 
fies the condition of substitution from Fig. 10. Similarly ; 
thickness ratio may be selected from Fig. 9. It is noted 
that the thickness ratio curves are much flatter than the 
diameter ratio curves, and reach their asymptotes at ver) 
small values of Do,/t;. Data below D»/t; values below 10 
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represent imaginary values and are hence inapplicable for 
design. Similar curves can be constructed for the case of 
tubing in torsion. In this case the shear modulus of rigidity 
of the plastic material is critical. The equations for torsion 
will be identical with those shown on Figs. 9 and 10 with the 
lone exception of substituting the modulus of rigidity G in 
place of the modulus of elasticity £. 

In attempting to utilize the information just shown with 
respect to a semi-monocoque type of structure, an analysis 
was conducted of a paper-base plastic plate stringer combina- 
tion of a molded type. “ It was attempted to design the plastic 
stiffened panel to compare in strength and weight with an 
aluminum alloy panel which had been tested at the California 
Institute of Technology.‘ The aluminum alloy panel, to- 
gether with the test results, is shown on Fig. 11. The panel 
consisted of .040-in. sheet stiffened with four stringers spaced 
5 in. apart, weighed 2.32 Ib."and carried an ultimate test load 
of 24,725 Ib. Three designs in plastic were attempted, and 
the first is shown on Fig. 12. Two types of stringers were 
designed from ease of computation and are designated as 
10 





5, 6, Tand 8— Weight sav- 
ings for thin-walled cylin- 
ders in torsion at varying 
diameter ratios in cases 
where paper and glass 
plastics replace the con- 
ventional materials. 9 

Tubing in bending and 
compression (long column); 
required diameter ratios for 
equal weight, load and 
deflection. 10—Tubing in 
bending and compression 
(long column); required 
thickness ratios for equal 


weight, Isad, deflection 





Types I and II on Fig. 12. The first attempt at the panel 
design consisted of .081-in. sheet stiffened with three stringers 
of TypeI. An effective sheet area of 30 X t was assumed and 
a critical buckling stress of 11,210 p.s.i. was computed. The 
computed ultimate failing load was 22,990 lb. and the weight 
was 2.09 Ib. A second attempted panel design is shown on 
Fig. 13 wherein the sheet thickness was .125 in. and the single 
stringer of Type II was used. Here again a conservative 
value of effective sheet width of 30 X ¢ wasused. The com- 
puted critical buckling stress was 9375 p.s.i., the computed 
failing load was 16,500 Ib., and the weight was 2.35 Ib. A 
third attempt at the design resulted in the panel shown on 
Fig. 14, wherein the sheet of .125-in. thickness was stiffened 
with 2 stringers of Type I. Here, the computed critical 
buckling stress was 8975 p.s.i., the failing load 24,500 Ib. 
and the weight equal to 2.5 pounds. 

A summary of the 3 designs plus the tested aluminum alloy 
panel is shown in Table III. It would appear that a plastic 
panel with 3 stringers is the most favorable of the group on 
the basis of failing load divided by total panel weight. How- 
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12—Drawing shows first of three designs in plastic that 


were attempted. (Legend for figure appears below) 


Assume We = 30/, ¢.. = 16,000 p.s.i., E = 2.2 XK 10* p.s.i. 
Total We = 2.43 + 2(1.215) + 2.5 X 3 = 12.36 in. 
Effective area sheet = 1.001 sq. in. 


081 
3(.35 X .24) + 1.001{ —- 
2 .252 — .0405 .2115 


C6, e ——_. 
3 X .35 + 1.00 2.051 2.051 


= .103 in 


1 = 1,001 X (.1435)* + 3[.0442 + 1.05(.137)*] = 021 + .1926 = .2136in 


2136 —— 
K aon —_—— @ * =. i 
V FF V..1041 = .323 in 
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; L’ 9.24 
lia SOs, — o— 
ivs ~~ oe 


. 2.2 x 10 
(- fx 


= 16,000 X .701 = 11,210 p.s.i. 
P. = Ae, = 2.051 X 11,210 = 22,990 Ib. 


= 28.61 





= 16,000[1 — .299] 


1.355 X 62.4 
1728 


WT = LAror X density = 2.67 X 16 x = 2.09 Ib. 
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ever, closer examination of the results shows that the plastic 
panel with 2 stringers should satisfy conditions of loading not 
apparent in this analysis in view of the heavy-gage skin util- 
ized. A greater proportion of the total panel load in com- 
pression and shear could be carried by the heavy-gage skin, 
and fewer tendencies to buckle would probably develop. 
In addition, the effective sheet width of 30 X ¢ is somewhat 
conservative and could be increased because a molded joint 
between the sheet and stringer is continuous and thereby 
much wider than a riveted joint. This would increase the 
ultimate computed panel load proportionately and thereby 
introduce a better failing load-panel weight ratio. In addi- 
tion there is a closer analogy or approach to the monocoque 
theory in the 2-stringer panel. It is noted that the stringers 
are probably not the most efficient design possible. Changing 
the shape of the stiffeners without increasing the area and 
thereby increasing the moment of inertia would yield a much 
stiffer panel. Also similar stiffeners or increases in sheet 
thicknesses could be introduced at any local point on the 
panel, as necessary. A 5 to 10 percent increase in the column 
strength or modulus of elasticity would greatly increase the 
load-carrying capacity of the entire panel. These points are 
introduced mainly because the plastic materials do show defi- 
nite amount of variation in these physical properties noted 
and can be altered at will by the manufacturer by changing 
composition without introducing a large deleterious effect 
upon the matetial properties in the other directions. Also 
whereas sheet material thicknesses may be varied at will and 
continuously in plastics, this trick is almost impossible in 
metals and definitely uneconomical even if it could be done. 
Although it would appear from the data that a very good 
case has been presented for hickory wood rather than the 
plastics, especially in designing for curved plates and thin 
walled cylinders in compression and flat plates at critical 
buckling loads, it must be remembered that no material would 
be suitable in the final structural design unless it had a proper 
balance of physical properties to withstand loadings in every 
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13—-Second attempted panel design with paper base. 
(Legend for this figure appears below) 


Assume We = 301 simply supported edges, ¢-. = 16,000 p.si.. E = 2.2 X 
108 p.s.i. 
Total We = 2.5 xX 2 X 30 XK .125 = 10.0 in 
Total eff. sheet area = 10.0 XK .125 = 1.25 sq. in 
125 
51 X .243 — 1.25 
2 1239 — .0781 


Cent. = — = = .026 
1.25 + .51 1.76 


7 = .0621 + .51(.243 — .026)2 + 1.25(.026 + .0625)? 
7 = .0621 + .0239 + .0098 = .0958 in.‘ 


ge V= = +</.0544 = .233 in. 


1.76 
16 L’ 9.24 
L’ = —= =9.2%4in, — = — = 39.65 
v3 K  .233 
.385(39.65) 
ee = 16,000 | 1 — ——__—_ 
36.84 


= 16,000 [1 — .414] = 16,000 X .586 = 9,375 p.s.i 
P, = 1.76 X 9375 = 16,500 Ib. 
WT = (2.50 + .51) X 16 X .0489 = 2.35 Ib 


for 
bine 
in sl 
of w 

It 
crep 
shov 
dens 
dens 
larg 
stiff 
men 
and 
the : 
mag 
effec 
the : 
vari: 
tical 
sis 0 
tive 
be b 
guar 
rath 


In 
desi; 
signs 
pane 
core 
relat 

TI 
that 
the : 
of tl 
the 1 
deve 
press 
cont 
nituc 
modi 
ratio 


it 


Al al 
(2 


Pape 


Pape 


Pape 














direction conceivable in service. In the case of the hickory 
wood, the shear strength, both perpendicular and parallel to 
the grain, is low enough to introduce severe weight penalties 
if this wood were contemplated for use in overall substitution 
for aluminum alloy. A similar situation exists if the com- 
bined loading effects of the wood were analyzed, particularly 
in shear and compression, such as exists over a major portion 
of wing skin and capstripping joints. 

It is to be emphasized that there are several apparent dis- 
crepancies in the tabulation method presented in the analyses 
shown on Figs. | through 14 and Tables I to III. If a low- 
density material is substituted for the conventional high- 
density materials, the necessary change in design involving 
larger unsupported areas with increased thicknesses, fewer 
stiffeners and general change in disposal of mass reinforce- 
ments would result in changes of end fixities of all stiffened 
and unstiffened plates and overall changes in the rigidity of 
the structure. In addition, complex variables of second order 
magnitudes affecting column designs and combined loading 
effects would be unpredictable without satisfactory test of 
the simulated test article. The result of neglecting all these 
variations in making the comparisons would introduce prac 
tical errors of considerable magnitudes. Asa result the analy 
sis must be viewed as a qualitative rather than a quantita- 
tive approach to the design. In any event, the analysis can 
be best used as a guide of a general sort. It is not intended to 
guarantee the weight savings indicated by the analysis but 
rather to generalize on the trends. 


PART lil 

In view of the current interest expressed among aircraft 
designers of sandwich type materials for use in structural de 
signs, a brief and cursory analysis has been made of composite 
panels made up of a very low density and relatively thick 
cote or filler, called the web, compressed between 2 faces of 
relatively high-density thin material, called tke flanges. 

The general structural theory and basic assumptions are 
that the web or core will act as a stabilizing member between 
the 2 faces, or flanges, preventing initial local elastic buckling 
of the flanges, and delaying permanent Euler buckling until 
the ultimate compressive material strength of the flanges is 
developed. It is assumed that a large portion cf direct com 
pressive loads is carried by the flanges although the web 
contribution is not negligible, depending on the relative mag- 
nitude of compressive yield strength, modulus of rupture, 
modulus of shear rigidity, modulus of elasticity and Poisson's 
ratio of the 2 materials, web and flange. The lateral expan 
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TaBLe III.—SuMMARY OF SHEET-STRINGER PANELS 


sion of the web is assumed to be uniform, whereas the shear 
and cross tensile deformations affect the web only. In 
general the web must be stiff enough in shear to exploit the 
superior strength of the flanges when the panel bends as a 
unit, and also to provide sufficient continuous support against 
premature crinkling of the flange material. Therefore, the 
shear rigidity of the web will be critical for Euler buckling, 
whereas tte modulus of elasticity in bending will be critical 
for local crinkling of the face material. 

However, with a satisfactory web material the local mo- 
ments of inertia of the cross section will be greatly increased 
and thereby enhance tle stability of the panel under compres- 
sive loads. Possibilities of increased flexural and torsional 
strength are also indicated by virtue of the increased moment 
of inertia as well as the stabilization tendency of the web to 
allow the flange to develop its full shear strength as a simple 
or rigid supported panel. In short, for a properly designed 
sandwich panel, a given gage and size of flange material will 
develop a large increase of end compressive load for a small 























14—Third attempt at panel design with paper base. 
(Legend for this figure appears below) 


We = 301 simply supported edges, ¢.. = 16,000 p.«i.. E = 2.2 X 10 psi 
Total We = 90 X .125 +2 K 2.5 = 16.25in 

Total eff. sht. area = 16.25 XK .125 = 2.031 sq. in 
Total area = 2.031 + 2 X .35 = 2.731 sq. in 


2x 35 X .240 + 2.0381) 0625) 168 127 

at = = O15 in 
2.731 2.731 
I] = 2/.0442 + .35(.24 015)*] + 2.031 & (.0625 + .015)*in.* 
I = 2(.0442 + .0178) + .008 = .1321 in.‘ 
, 1321 
K = | = VY .04837 = 220 in 
\V 2.7351 

9.24 
L’'/K = = 42.0 

220 


385(42) 
oe = 16,000] 1 — 
36.84 


e- = 16,000 [1 — 439] = 8975 p.s.i 


P,. = 8975 X 2.731 = 24,500 Ib 
WT = (2.5 + .7) XK 16 X .0489 = 2.5 1b 








Number 
Sheet Stringer of Sheet Stringer 
material material stringers area area 
Sy. mM. sq. in 
Al alloy Al alloy 4 840 598 
(24-ST) (24-ST) 
Paper plastic Paper plastic 3 1.62 (actual) 1.05 
(Type I) 1.001 (effective) 
(301) 
Paper plastic Paper plastic 1 2.50 (actual) 0.51 
(Type II) 1.25 (effective) 
(302) 
Paper plastic Paper plastic 2 2.50 (actual) 0.70 
(Type I) 2.031 (effective) 


(308) 





Ultimate Ultimate 
Computed Ultimate Ultimate average buckling 
sheet load computed test load stress stress Wt of 
(effective) panelload of panel (test) (computed) panel 
lb lb lb. psa psi lb 
24,725 17,200 2.32 
11,220 22,990 11,210 2.09 
11,720 16,500 9,375 2.35 
18,217 24,500 8,975 2.50 








increase of weight, namely, that due to web material alone. 
Similarly, with the addition of the web, the flange gage may 
be reduced considerably and the resulting sandwic. will carry 
a greater compressive load than the previous heavy gage 
flange alone, assuming equal weights for both panels. In 
addition, distortion and buckling of the flanges, simulated as 
fuselage or wing skin, are eliminated within the range of Ap- 
plied Limit Design Loads. This is a matter of great concern 
to designers of modern combat aircraft that must fly at very 
high speeds in the region of airflow compressibility where local 
distortions in the skin form areas of high turbulence in the air- 
flow. The resulting disturbance of airflow tends to cause 
completely unpredictable performance characteristics and 
may even lead to structural failures. 

The current interest in this type of construction is due to 
the use of composite material of this type in a well-known 
light bomber wherein it appears that a weight saving of con- 
siderable quantity may have been achieved. This tyre of 
construction was attempted by the Germans and British 
fully 10 years ago without any particular success. It has been 
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15—-General analysis of sandwich design. (Notation for 
figure appear below) 


s = face thickness 
i = core thickness 

& © width of column 

L = length of column 

K = overall fixity coefficient 


L 
i= K = effective column length 


Pg = Euler buckling load 

E, = flexural modulus of elasticity of face (flange) 

Eee = compressive modulus of elasticity of face (flange) 
BR. = flexural modulus of elasticity of core (web) 

Ee.o = compressive modulus of elasticity of core (web) 
tee ™ compressive stress in face 


= compressive stress in core 

“op ™@ compressive strain in face 

«9 ™ compressive strain in core 

Pee @ compressive load carried by face 

Peo ™ compressive load carried by core 

Fiye™ allowable compressive yield stress of face 
Feye™ allowable compressive yield stress of core 
Py = total allowable compressive load of sandwich 
D, = density of face 

D. = density of core 

> @ Poisson's ratio for face 

te = Poisson's ratio for core 

(W/A)>_ = weight per sq. ft. of core (web) 
(W/A), = weight per sq. ft. of face (flange) 
&i/b 


W/A = general stifiness — weight parameter 


apparent from current usage that the best efficiencies for this 
type of construction have been achieved in designs of cylin- 
drical nature such as the fuselage. The analogy to a pure 
monocoque construction is far more apparent in this case 
than in any other in view of the large diameter-thickness 
ratios used in the fuselage design or in large torsion boxes. 
The case analyzed in this paper uses a core material of balsa 
wood which fulfills the conditions of a stabilizing member 
satisfactorily. However, it is to be noted that a purely syn- 
thetic material such as cellular cellulose acetate of expanded 
fibers has been partially developed and may soon be used in 
place of the balsa suitably. In addition to balsa, there are at 
least 2 other low-density woods available in the North Ameri 
can continent for use in this construction. 


Buckling analysis 


Using the notation shown on Fig. 15, the following equations 
are set up to determine an expression for the buckling load of 


(7) = D,t (1) 
A je 

(F) = D,(2S) (2) 
Aj, 


a sandwich panel. 


W W ' { 
a = 2D,S + D,t (3) 
A ors A 
EI Bs Et 4 OF j/t + 4) 5 +" S*) (4) 
b ss 12 . “ 2 “/ 24 
Ef? ES? eo ase 
= + + EtS* + - E,S ; 


12 2 3 
When ¢ > s, the 4th term above is less than 1 percent of 


total, so neglect the term: -E, S*, Then, 


EP. ESF 


= + E,tS* : 
EI b -. 12 2 (9) 
W/A 2D,S + Dot 
From Equation 3 

: W/A — Dot ’ 
5S = (6) 

2D, 

and 

W/A — 2D,S = 
{ = = - (4) 

D, 


Substituting in Equation 4, the stiffness function in terms of 
core thickness / is 


Br Ef 


E,f@| W/A — D,t ; W/A — D,t P* 
= + + Eu - 
b 12 2 2D, 2D, 
Et} 1 (/W\? t 2D,\/ W 
ee | ( ) +—(1- ) )+ 
4[D.2\A, D, D, ]\A 
1 E, D, >) 
? = + (8) 
3 E, dD, D? 
In terms of the face thickness S, the stiffness function is 
EI _,|_1_ % ry +5 (,_% 4) y) + 
b “| 12D,3 E, \A 2D,? E,/D,]\A 
Ss E, D,? ‘i D, +1 W + 
D,\E;,/D2  D, A 


ao "y 2 
2S? 2) he 1 ) (9) 
D\D, 3 E/D- 
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Since Equations 8 and 9 represent Euler buckling parameters, 
the following relationships are noted*: 


 & ( 13) 
loo 


Eo = 


map rEI (10) Assuming equal strains on face and core simultaneously, 
. oe 
Li in = & (14) 
EI P,L;’ 
a3 ay fa = Pe (15) 
“ — 2bS 
Equations 8 and 9 are plotted on Figs. 16 and 17, considering and 
the 2 combinations of Alclad + balsa, and Fiberglas + balsa. fo = Pe (16) 
Jc bt 


Panel failure by material compression limitations 


In order to determine the cut-off limitations where a sand- 
wich panel will fail in pure material compression at either the 
face or core before developing its maximum buckling load, 
the following expressions are derived for a panel in end com- 
pression, without edge support. 


(12) 


Then, summing up the face and core loads, we have 


Pes + Peo = Pe (17) 


Substituting, 


2bSfes + dtfee = De (18) 


Dividing through by }, 


Pe 


) 


= 2Sfee + theo. (19) 


ih 

4LELN2D \ 

LULER BUCKLING CURVES (PANEL FAI URL IV FULLR BUCKLING §=/, 
BEFORE DEVELOPING COMPRESSIVE YIELD STRENGT/) 


mm COMPRESSIVE YIELD CURVES (PANEL FAILURE WW COMPRESSIVE 








———-HYPOTHETICAL fULER 





FS 910", IN LB-INCHES 


1OPING LUER BUCKLING STRENGTLD 


WW MATERIAL COMPRESSION /7RST) 
— —HYPOTHETICAL COMPRES S/VE r . 

PALS IN EULER BUCKLING F/P?S7) 7 ff / 
cme LNVVELOSE OF BUCKLING CUT OFF FONTS ; 


lf y 
| / 

|, 
V7 } 


BUCKLING CURVES PAVEL FAILS 


YIELD CURVES (PAANEL 


— 
_ 
~ 
— 


Af | 
4 





4. PROPERTIES A AY 
Abs ALLAD LAL / | 7 ®& 
= 0403 “Vou im =,/0/ 4#yCu im vA |/ / 4 <= i 
2 0= 600 Rs. 53 = 40000. #51 J ff} ‘ ss 
Eo = /*10 7 ex. 5 =/0U0 5 1 y, A ar 
& = J*/0%es: &. =/01/0%25. J y/ ‘ } ‘ 
“ WP, Av 
|B< $ [cane <(.008)| / py) £ a —_— 


16—Sandwich pane! fail- 
ing load (Euler buckling 


fo 


*. /W COMPRESSION, FACE 


and compressive yield) vs. 


*/0™°, IN LB PER IN. WIDTH (L=/0n) 


weight per sq. ft. loaded 
EMVELOPE OF 


in end compression with- CUT OFF POINTS 


out edge support—24 S-T 
Alclad face and balsa core 


fv 


STIFFNESS. PARAMETER = 0 = 





FAILING LOAD = £ 





YULDS BEFORE CORE. 










jf 
/ 





—t-.2 








ee 72) 
FEF ULBYse 


l2 
Fi) 


‘@l6 18 £ 








From Equation 14, representing the total compressive yielding load per uni: 
fos _ Seo (20) width of the panel as a function of W/A, for various fac: 
ee ‘i thicknesses. For various core thicknesses, substituting Equa 


Then for each face and core ‘material combination, 


tion 6 in Equation 22, the expression is 


P E.,/D, E., W/A 
Fon = Fey (21) = Fee (1 -— ) + . | (24 
En 2 Ex b E../Do ia. 
depending on the following conditions: For Case C, 
Case A. The core yields first. ‘ 
: Fue Fas 


Case B. Both core and face yield simultaneously. 


<= 
Eu, Exo 


Case C. The face yields first. 
In Case A, : where the face yields first, the total compressive yielding 
Foy Fey load per unit width of panel as a function of W/4A, for various 
“>- I I 
Es Evo face thicknesses, is 
using Equations 19 and 20 P. E D E.. W/A 
p K % nd Frys 2s (: 7 - ) + “% = (25 
a = 25S my Fag + thay: (22) cae Bit ary. IF 
7 and for various core thicknesses, the expression is 
substituting Equation 7 for ?, . 
Pe rf i BD 1 W/A ' 
. , = " ome _— yb 
Pa » loclfa OD, W/A * h ft E.. D D “ 
” Figs 25 “hes: + ; (23) - : . 
b En Dz D, (Please turn to page 148 
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by ROBERT BURNS? 


Deformation under load of rigid plastics 









IGID organic materials possessing high resistance to 

deformation under load have been an essential part of 
precision electrical apparatus for many years. Of major im- 
portance are hard rubber and the phenolic thermosetting 
group including molded parts and laminates. Deformation 
under load, sometimes referred to as ‘‘cold flow,”’ has always 
been a problem in hard rubber and in fact was an important 
incentive in the development of the phenolics since the latter, 
because of their thermosetting characteristic, retained sub- 
stantial rigidity at high service temperatures. 

In the early thirties, with the introduction of many of the 
so-called thermoplastics and the inherent possibilities of in- 
jection and extrusion processes, design engineers became in- 
terested in the merits of these newer materials, first with re- 
gard to the need for color in artistic designs and later for the 
more utilitarian uses. Since the start of the war, and the 
necessity for more flexibility in the substitution of materials, 
the thermoplastics have been given serious consideration for 
insulating and structural uses. For these purposes the de- 
signer must know how they will perform from a deformation 
standpoint. 


Types of deformation 

Change of dimension under pressure may be principally 
simple plastic deformation, as in hard rubber, polystyrene, 
methacrylate plastic, rigid vinyl compounds or any nonhy- 
groscopic material, or it may be a complex combination of 
shrinkage or swelling superimposed on plastic deformation 
as in the case of cellulosic derivatives. In these materials 
the situation is further complicated by the fact that contained 
moisture has a pronounced effect on the plastic deformation. 

The permanence and rigidity of most assembled apparatus 
involving plastics will depend upon the flow characteristics 
of the materials employed, how they are assembled and sub- 
sequently used. The data presented here will be principally 
directed to determining what are likely to be safe assembly 
practices, considering that most thermoplastics are high in 
deformation when compared to the thermosetting materials. 

The device used for this study is the parallel-plate constant 
force device described in A.S.T.M. Tentative Method of Test 
for Deformation of Plastics Under Load at Elevated Tempera- 
tures (D621-41T).* The test specimen, conditioned if neces- 
sary, is placed between the parallel plates and the change 
in thickness observed at any desired combination of time, 
pressure and temperature. 

The parallel plate type of deformation test has been chosen 
for the following reasons: a) it is far less difficult than the 
variable-force constant-deflection system which is implicit 
in most design applications; and b) experience has shown that 
test results can be used with almost equal facility in predicting 
service performance. In his paper on relaxation, Hopkins‘ 
has described a variable-force constant-deflection method for 


' This pa: was presented before the American Society for Testing Ma- 
terials in Pittsburgh, Penna., on July 1, and is published here through the 
aes of that Society. 

* Bell Telephone Laboratories, Inc. 

* 1942 Book of A.S.T.M. Standards, Part III, p. 1226; Mopern Ptas- 
Tics 19, 72 (Feb. 1942). 

_‘* Irving L. Hopkins, “‘Relaxation of Rubber-Like Materials,” Preprint 
No. 87a, mted at the Forty-sixth Annual Meeting of the American So- 
ciety for Testing Materials, held in Pittsburgh, Pa., June 28 to July 1, 1943. 





determining relaxation of elastomers, but the problem is sub- 
stantially more difficult with the so-called rigid materials, 
that is, materials possessing negligible elastic deformation. 
As a practical design problem, a switching apparatus now 
using laminated thermosetting material of the phenolic type 


can be considered as an example. The apparatus consists es- 
sentially of metallic contacting members insulated from one 
another by thin sheets of the insulating material. Laboratory 
tests and field experience have shown that during the serv- 
ice life of the device, the individual insulators must not change 
in thickness more than 2 percent due to deformation, shrink- 
age or both, since greater changes will result in maladjust- 
ment of the contacts in service and consequent failure. 

Let it be assumed that for engineering reasons, or perhaps 
due to wartime shortages, it is desired to replace the phenolic 
material with a thermoplastic. The latter materials are by 
definition inferior to the phenolics in resistance to deformation 
at high service temperatures; therefore compromises in other 
directions must be made to assure satisfactory performance. 

So long as the thermosetting insulators were employed, ex 
act knowledge of service temperatures was not required, but 
with the thermoplastics a more precise estimate must be made 
of the maximum temperature to which the apparatus will be 
subjected during its service life. Since the great majority of 
the thermoplastics are objectionably soft at temperatures in 
excess of 175° F., the differences between them at any reason 
able upper indoor service temperature, for example, 120° F. 
or 140° F., while definitely sizable, are not sufficiently large 
to represent the difference between success and failure be 
cause the flow is too great in all cases when compared to 
thermosetting materials. Consequently it is a reasonable 
approach to choose whichever thermoplastic is most desir 
able from other standpoints, and to compensate for its rela 
tively high flow by reducing the pressures used in assembly to 
a point where the deformation is of the same order as that ob- 
tained with the thermosetting materials. 

Assuming the substitute material has been chosen and the 
upper service temperatures decided upon, the apparatus il 
lustrated in A.S.T.M. Tentative Method D621 can be used 
to determine the maximum permissible pressure. Although 
it would be feasible to use the A.S.T.M. method making a 
24-hr. test at each of many pressures, such procedure would 
be time-consuming and unnecessary. Satisfactory results 
can be obtained in a much shorter time by the following 
method: the first step consists of a relatively rapid explora- 
tion of the flow properties. This is done by placing a specimen 
in the machine at any desired temperature and, starting with 
a low pressure, say 400 p.s.i., increase the load in suitable 
increments (for example, 400 p.s.i.), holding for 15 min. at 
each increment, until the capacity of the machine (4000 
p.s.i.) is reached or until the 2 percent limit is passed. The 
flow data (subtracting the elastic deformation) are plotted as 
ordinates and the stresses as abscissae. This curve gives a 
general picture of the deformation properties of the plastic at 
that temperature and also will disclose any sharp yield points 
as a function of pressure. A family of flow-pressure curves at 
various temperatures provides a complete short-time flow 
picture and will show the presence of a yield point, if any, as a 
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1—Cellulose acetate butyrate—H. One-half inch cube specimens, no conditioning. Specimens exposed to test tempera- 

ture '/; hr. before applying first load. 2—Cellulose acetate and cellulose acetate butyrate (hard grades). No conditioning. 
All results at 120° F. Long-time values are for 24 hr. only. 3—Ethyl cellulose and cast methacrylate. No conditioning. 
All results at 120° F. 4—Cellulose acetate—4 H. “Wet” specimens exposed to 90 percent relative humidity at 85° F. 
for 48 hr. prior to testing. “Dry” specimens dried at 120° F. for 48 hr. period prior to testing. All results at 120° F. 


function of temperature. With the exception of cast sheeting, sure shrinkage on drying is also given. From these data a 
test specimens used for this study were '/:-in. cubes cut from rough estimate of flow per se, flow enhanced by the plasticiz- 
'/; by '/s by 5-in. test bars, compression molded. ing effect of water, and change of dimensions due to shrinkage 
Figure 1 illustrates the short-time flow properties of cellu- can be made. In most cases the zero-pressure shrinkage is 
lose acetate butyrate of medium hardness, H. Elastic de- negligible. This type of analysis is of interest only in hygro- 
formation is not included, since in any practical application scopic materials. 
the elastic deformation is taken up immediately by the The choice of stresses for the long-time tests is suggested 
assembly pressure. It will be seen that this particular largely by experience with a given material. The data in 
material exhibits no sharp yield at practical pressures and Fig. 2 illustrate the futility of any broad generalizations. In 
for temperatures of 120° and 140° F. the case of a material where no previous experience is at hand, 
A line is now drawn at the ordinate representing 2 percent a reasonable starting point is one-half of the stress which 
deformation. It is obvious that all pressures beyond the in- produced the maximum permissible deformation in the short- 
tercept of this line with the flow curves can be omitted from time test. The data also emphasize the importance of time 
further consideration. A group of pressures within the 2 per- in any consideration of flow phenomena; hence the difficulty 
cent area are chosen arbitrarily for further exploration to de- of applying rapid tests (such as ball indentation) in plastics 
termine long-time flow. These tests are occasionally con- design problems. 
tinued for 48 hr., although experience has shown that a large It is not the intention of the foregoing to present final 
portion of the flow takes place in less than 24 hours. Using engineering data on the materials tested nor to pass on their 
the long-time flow data, the design engineer can be supplied relative merits. The principal purpose here is to outline what 
with suitable assembly pressures. is believed to be a useful procedure to obtain design informa- 
Figure 2 gives short-time pressure-deformation curves and tion. The choice of temperatures, limiting values of permis- 
long-time deformation values for cellulose acetate of hardness sible flow, and how the specimens should be conditioned, if 
4H and cellulose acetate butyrate of hardness 6H. Figure 3 at all, are all factors determined by the particular apparatus 
gives similar data on ethyl cellulose and cast methacrylate in mind, and where it is to be used. In addition, many ther- 
resin. Figure 4 illustrates flow-of cellulose acetate of hard- moplastics are available in a wide variety of hardnesses, per- 
ness 4H, under “wet” and “dry” conditions. The zero-pres- mitting the materials engineer substantial latitude. 
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ink E ELECTRIC DRILL HOUSINGS OF TENITE are sixty-six per cent 
lighter in weight than those formerly made of aluminum. Decreased we “ight 
of the new drills contributes to easy operation and drilling accuracy. 


Under rough usage, Tenite molded parts retain their alignment. Tenite 


will not chip or dent. Its resiliency and high impact strength diminish the 
effect of hard blows on the operating parts of the drill. The dielectric strength 
of Tenite protects the operator against electrical shock, and its low heat 
conductivity makes for cooler operation of the drill. 


Besides its use for tool housings, Tenite also shields warfare equipment, 
such as aviation instruments, safety lights, thermometers, snake-bite kits, 
and medical instruments. Information cone erning ‘Tenite and its adaptability 
for your war products will be supplied upon request. The use and distribution 
of Tenite are controlled by General Preference Order M-154 and Supple- 
mentary Allocation Order M-326-a. 


TENNESSEE EASTMAN CORPORATION, KINGSPORT, TENN. 


Drill housings molded by Anfinsen Plastic Molding for Independent Pneumatic Tool Co. 


TENITE REPRESENTATIVES 


New York, 10 East 40th Street. 
Buffalo, 1508 Rand Building. 
Chicago, 1564 Builders’ Build- 
ing. Dayton, Ohio, 305 Third 
National Building. Detroit, 904-5 
Stephenson Bldg. Leominster, 
Massachusetts, 39 Main St. V ash- 
ington, D. C., 1125 Earle Bldg. 

Pacific Coast: Wilson & Geo. 
Meyer & Company — San Fran- 
cisco, 15th Floor, 333 Montgom- 
ery St.; Los Angeles, 2461 Hunter 
St.: Seattle, 1020 4th Ave., South. 
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Abstracts of articles on plastics in the world’s 
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cating significant trends and development $ 











Engineering 


FIREPROOFING COTTON AND 
WOOLEN FABRICS. R. V. Tuyle. 
Am. Dyestuff Reporter 32, 297-301 (July 
5, 1943). A satisfactory method of fire- 
proofing cotton and woolen fabrics has 
been developed by the Chemical Warfare 
Service. The treatment consists of im- 
pregnating the fabric with a dispersion of 
antimony trioxide (Sb,O;) in a methyl 
ethyl ketone solution of Vinylite VYHH, 
drying and finishing. When placed di- 
rectly in a flame, fabric treated in this way 
will char but will not flame or burn. The 
fire-resistant properties of the fabric are 
not affected by washing or dry cleaning. 
The tensile strength and aging character 
istics of the cloth are not materially 
affected by the treatment. Test methods 
are described. 


STEEL, PLASTICS AND ZINC USED 
IN COMBINATION DIE SET. J. C. 
Wright. Iron Age 151, 68-70 (June 17, 
1943). The time of forming and number- 
ing a B-17 bomber part has been reduced 
more than 75 percent by the use of a 2-step 
progressive die in which blanking, pierc- 
ing, forming and numbering operations are 
performed. Plain and alloy steels, two 
kinds of plastic and Kirksite are used for 
the construction of these unusual dies. 
The plastics are (1) phenolic resin with 
walnut shell flour and woodflour fillers and 
(2) paper-laminated phenolic resin. 


OUTBREAK OF DERMATITIS 
FROM AIRPLANE-ENGINE COVERS. 
L. Schwartz and S. M. Peck. U.S. Pub. 
Health Repts. 58, 625-31 (1943). An 
outbreak of dermatitis occurred among 
workers employed in the manufacture of 
airplane engine covers from a special grade 
of Pliofilm. The cause was traced to a 
light stabilizer, R.M.F., used in the film. 
This chemical is a primary irritant and a 
sensitizer. 


DERMATITIS FROM RESIN GLUE 
IN WAR INDUSTRIES. L. Schwartz, 
S. M. Peck and J. E. Dunn. Public 
Health Rep. 58, 899-904 (June 11, 1943). 
The increased use of resin glues in industry 
has resulted in an increase in occupational 
dermatitis among workers. The glues 
may be roughly classified as follows: (1) 
protein glues, (2) natural resin glues, (3) 
synthetic resin glues and (4) combinations 
of the foregoing. The synthetic resins 
cause the majority of the cases of derma- 
titis. The incompletely cured resins and 
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the catalysts are responsible for most of 
the irritation. The particular ingredients 
which have been found to cause occupa- 
tional dermatitis are discussed and ex- 
amples cited. 


Chemistry 


THE HEAT OF POLYMERIZATION 
OF SOME VINYL COMPOUNDS. G. 
Goldfinger, D. Tosefowitz and H. Mark. 
j. Am. Chem. Soc. 65, 1432-3 (July 1943). 
The molar heats of polymerization of 
styrene, methyl methacrylate and viny! 
acetate are reported as 15,000 = 470, 
7900 « 400 and 8000 = 400 calories, re- 
spectively. 


THE POLYMERIZATION OF 
METHYL METHACRYLATE IN THE 
PRESENCE OF BENZOYL PER- 
OXIDE. G. V. Schulz and F. Blaschke. 
Z. phys. Chem. B 51, 75-102 (Jan. 1942). 
The reaction mechanism was investigated 
by determining the velocity and average 
degree of polymerization as functions of 
concentration, temperature and time 
The primary reaction proceeds in 2 steps 
An intermediate product is formed of 
peroxide and monomer and this is changed 
to the active primary product. Then a 
growth reaction occurs in which more 
molecules are taken up. Similarly 2 reac- 
tions are effective at the breaking of the 
chain. The reaction constant and the 
course of the reaction were determined. 


MEASUREMENT OF CHEMICAL 
DAMAGE IN NYLON TEXTILES. J. 
Boulton and D. L. C. Jackson. J. Soc. 
Dyers & Colourists 59, 21-6 (Feb. 1943). 
A viscosimetric method for the evaluation 
of chemical damage in nylon is proposed 
The most suitable solvent is m-cresol, and 
a study of the flow of nylon solutions in 
this liquid has been made. Suitable 
dimensions for an efflux type viscometer 
are given, and a routine method is specified 
for the measurement of nylon fluidities. 
Data for degradation due to light exposure 
and acid attack are given, and a smooth 
relation is shown to exist in both cases be- 
tween tensile strength and fluidity. The 
first 50 percent of chemical damage due to 
Fadeometer exposure with the sample of 
nylon used corresponds to a rise of 15 
fluidity units, and the same degree of dam- 
age due to mineral acid attack corresponds 
to a rise of 30 units. The fluidity unit is 
reciprocal poise X 100. The fluidity of 30 
undamaged yarns of recent spinning varies 
between 20.0 units and 22.9 units. 


EFFECTS OF PETROLEUM PROD- 
UCTS ON SYNTHETIC VULCANI- 
ZATES. R. E. Morris, R. R. James, E. B 
Caldwéll, and T. A. Werkenthin. Rubber 
Age 53, 335-38 (July 1943). The effects 
of iso-octane, a gasoline-aromatic blend 
and turbine oil at 82° F. and of turbine oil 
at 190° F. on 10 Buna N, 2 Thiokol‘and 4 
Neoprene synthetic rubbers are reported 
Tke properties considered were tensile 





strength, elongation, volume change an‘ 
diffusion. The materials were immersed 
in the petroleum products for 2 week 
None of the rubbers were plasticized. 


Properties 


THE THERMAL CONDUCTIVITY 
OF LAC AND LAC MOLDING COM. 
POSITIONS. G. N. Bhattacharya. In- 
dian J. Phys. 16, 249-59 (1942). The 
thermal conductivities of several lacs, 
synthetic resin modified shellacs and 
several shellac molding compounds wer 
measured, both desiccated and after im 
mersion in water for 24 hours. The ther- 
mal conductivity of shellac at 33° C 
is 0.00061 in c.g.s. units and is not affected 
by immersion in water. 
same order of magnitude as phenolic 
resins and paraffin. Only the filled com 
pounds increased in 
water immersion. 


This value is the 


conductivity on 


ON ANOMALIES OF ELASTICITY 
AND FLOW AND THEIR INTERPRE 
TATIONS. R. Simha. J. Phys. Chem 
47, 348-63 (Apr. 1943). 
tion, elastic after-effect and creep phe 


Elastic relaxa 


nomena in inorganic glasses and high 
polymers are considered. The behavior 
of such materials is characterized by the 
existence of a whole set or a distribution 
of mechanical relaxation 
Similar conclusions have been reached on 
the basis of the dielectric dispersion of 
polar polymers. Three molecular mech 
anisms determine roughly the relaxation 
spectrum of a high polymer: 
of the chain segments to the applied stress 


frequencies 


the reaction 


the change of shape of the chain as a 
whole and the mutual 
It is shown how the Boltzmann 


interaction of 
chains. 
memory function and the spectrum may 
be obtained from creep data 


Testing 


THE SOFTENING OF THERMO 
PLASTIC POLYMERS. R. F. Tuckett 
Trans. Faraday Soc. 39, 158-68 (June 
1943). The general deformation produced 
in an amorphous high polymeric material 
by a given stress is analyzed into its 3 
components which are termed ordinary 
elastic, highly elastic and viscous. These 
all have different dependencies on molecu 
lar size, structure, temperature and dura 
tion of stress. The effect of these vari 
ables is. worked out and the informatio: 
obtained is used to analyze the variou 
empirical softening point tests which ar: 
in current use to characterize plastics. It 
is shown that such tests fall into 2 mai: 
groups: (1) those which 
flow properties of materials and, as such 
are of use in evaluating correct molding 
conditions; (2) those which essentially 
measure the temperature 
elasticity develops, important in assessing 
heat distortion properties of the material 
under working conditions. 


measure thx 
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3 every company there is an important man—maybe it’s you—who 





is looking forward to the day of peace—planning a future that will enable 
















his company to provide employment and better living for our soldiers 
when they return. 

Perhaps that means a new product—certainly a better product—perhaps 
it’s never been made before. It involves consideration of new materials and 
a comparison with plastics. Such a man needs important guidance on new 
plastic developments—advice on the new plastics—impartial facts on pro- 
duction methods and costs. Then there’s the subject of practical limits 
and tolerances. 

If you are that man we can help you. We've made a habit of solving 
tough problems for 67 years. We're proud of that record and we are prouder 
still of the results we’ve obtained. Let’s study our problems together and 


help you build a better product for tomorrow's competitive world. 


MOLDED PLASTICS DIVISION 
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AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, Transfer Injection and Extrusion Methods 
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PLASTICS 
DIGEST 


General 


NEW WINDSHIELD DEVELOP- 
MENTS. A.L. Morse. S.A.E. Journal 
51, 289-93, 304 (Aug. 1943). The de- 
velopment of birdproof windshields was 
undertaken by the Civil Aeronautics Ad- 
ministration because of the number of 
pilot injuries resulting when conventional 
windshields were shattered by birds flying 
ou* in front of airplanes. This happens 
about twice a week. Various panel ar- 
rangements were tested to explore the 
effect of carcass weight, angle of impact, 
point of impact, panel temperature, 
method of support, and type of construc- 
tion. The tests thus far conducted have 
indicated that the glass-vinyl resin type of 
laminated windshield with extended plas- 
tic edges bolted into an adequately rein- 
forced windshield frame provides prac- 
tically 100 percent protection for the DC-3 
against collision with birds weighing up to 
4 lb. and that a high degree of protection 
may be provided against collisions with 
birds weighing up to 20 pounds. 


FPHA TO USE PLASTIC TUBING. 
Architectural Record 93, 80, 94 (June 
1943). Tubing made of polyvinylidene 
chloride has been accepted by FPHA for 
publicly financed war housing. 15,000 
housing units will be equipped with plastic 
tubing in the preliminary program. The 
tubing is considered safe in a range of 200° 
F. and 100 Ib./in.* working pressure. 
Three sizes are being used: */, in., '/, in. 
and */,inch. The wall thickness is 0.062 
inch. The fittings are also made of this 
resin. Directions are given for installa- 
tion. The results of experiments made in 
various laboratories are briefly described. 
It can be used safely for potable water 
supply without any toxic or injurious 
results. 


SUBSTITUTES FOR SOLE 
LEATHER. W. Gallay. J. Am. Leather 
Chem. Assoc. 38, 250-5 (July 1943). 
The advantages and disadvantages of 
leather for shoe soles are listed and the 
various substitutes for sole leather are dis- 
cussed in terms of these points. The im- 
portant substitutes are (1)' the vinyl ace- 
tates, (2) the copolymers of vinyl chloride 
and vinyl acetate, and (3) ethyl cellulose 
specially plasticized by certain vegetable 
oils, The materials are used in the form 
of sheets, with or without fabric amina- 
tion. The one property of leather which 
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has not been equalled with any substitute 
material is good permeability to air and to 
water vapor. 


SEALING BY ELECTRONICS 
Modern Packaging 16, 78, 110 (July 
1943). Experimental equipment produced 
by the Radio Corp. of America employs 
radio frequency power to heat-seai pack- 
ages. The material to be sealed is placed 
between the electrodes of the apparatus, 
which resembles a sewing machine, and 
the maximum heat is generated at the 
interface. 


Materials 


* SOYBEAN-MODIFIED PHENOLIC 
PLASTICS. L.L. McKinney, R. Deanin, 
G. Babcock and A. K. Smith. Ind. Eng. 
Chem. 35, 905-8 (Aug. 1943). The re- 
placement of woodflour in phenolic plas- 
tics by soybean meal causes a rapid in- 
crease in flow while the addition of in- 
creasing amounts of soybean meal to 
constant ratios of phenolic resin and wood- 
flour results in a gradual decrease in flow. 
These 2 effects can be balanced against 
each other to produce plastics having 
either higher flow or lower percentage of 
resin or both. The curing time increases 
with increasing content of thermoplastic 
soybean protein. This effect can be 
diminished in practice by longer periods 
of rolling the plastic before molding, use 
of paraformaldehyde accelerator, or pre 
heating the molding powder. The water 
absorption of soybean-modified plastics is 
held within practical limits by a prelimi 
nary leaching and heat denaturation of 
the meal and by preparing the plastics 
by the wet mix instead of the dry mix 
method. The flexural strength varies 
slightly, and the impact strength de 
creases with increasing content of soybean 
meal; loss of impact strength is less for 
the wet method than for the dry method 


ACTIVE AND INACTIVE FILLERS 
IN POLYMERIC MATERIALS. K 
Ueberreiter and G. Benkendorff. Kunst 
stoffe 31, 396-400 (1941). Volume-tem 
perature curves were obtained for poly 
styrene, phenol-formaldehyde resins and 
glycerol phthalate resins with various 
fillers to determine the freezing points 
Magnesium carbonate, chalk, litharge, 
zinc oxide and diatomaceous earth had no 
effect on the freezing points and are 
classed as inert fillers. Paper-mill sulfite 
waste liquor, woodflour and lamp black 
raise the freezing points. This indicates 
that a chemical reaction takes place be 
tween the resin and the filler. Resins of 
low molecular weight are absorbed. This 
reduces-tueir plasticizing effect and raises 
the freezing point. 


KEM-POL—PROPERTIES, CHAR- 
ACTERISTICS AND APPLICATIONS. 
W. T. Walton. Rubber Age 53, 234-9 
(June 1943). The properties, character- 
istics and applications of a rubber-like 


vegetable oil polymer are given. In- 
formation on compounding is included. 


Applications 


ELECTRICAL APPLICATION OF 
NEW THERMOPLASTICS. Tee 
Carswell and T. Alfrey. Elec. World 112, 
1951-3 (June 12, 1943). The electrical 
and physical properties and cost of cellu- 
lose triacetate, polyamides, polyethylene, 
polyisobutylene, butadiene-styrene  co- 
polymer, butadiene-acrylonitrile copoly- 
mer, benzylcellulose, styrene-chlorodi- 
phenyl copolymer, chemically modified 
polystyrene, cross-linked polystyrene and 
organosilicon resins as well as those of 18 
more common thermoplastic materials are 
discussed and tabulated. 


PHENOLIC MATERIALS FOR WAR- 
TIME DEMANDS. F.W. Vogt. Paper 
Trade J. 117, 28-30 (July 1, 1943). The 
use of laminated phenolic resin bearings in 
paper mill equipment is discussed. The 
design of several bearings is described and 
illustrated. 


SARAN FILM—ITS PROPERTIES 
AND WARTIME USES. W. R. Dixon 
and H. L. Schaefer. Modern Packaging 
16, 72-3, 107-8 (July 1943). Saran film 
is ranked highest of all organic films in 
resistance to moisture transmission. Film 
0.001-in. thick has an average moisture 
vapor transmission of 0.20 g. per 100 sq 
in. per 24 hr.; the related value for film 
0.002-in. thick is 0.16. Outdoor exposure 
does not impair strength or flexibility. It 
does not crack when folded at tempera- 
tures as low as —60° F. It is used in 
conjunction with a dehydrating agent to 
provide a moistureproof package for air- 
plane engine parts, propellers, carburetors, 
fuel pumps, machine guns and hundreds 
of other items shipped all over the world 
for global warfare. 


Coatings 


CURRENT-CON DUCTING GRAPH- 
ITE PAINT. A. N. Novikov, T. A. 
Rensina and E. D. Filyanskaya. Vest- 
nik Elektroprom. 12, No. 4, 32-4 (1941). 
A current-conducting graphite paint con- 
sisting of an oil varnish, turpentine or 
hydrocarbon, and graphite was found to 
be superior to zinc coatings in service- 
ability, aging and application. The coat- 
ing should contain 70 percent graphite 


HOW TO SELECT A CONCRETE 
FLOOR TREATMENT. C. S. Glick 
man. Chem. Ind. 52, 740-1 (June 1943). 
The properties to be considered in the 
selection of a concrete floor treatment are 
1) elasticity, 2) powdering, 3) crack filling, 


4) slip resistance, 5) water resistance, 6) 
discoloration, 7) hardening, 8) ease of 
application, 9) drying time, 10) heat re- 
sistance, 11) inflammability, 12) color 
availability and 13) relative cost. Or- 
dinary paints, varnishes and paraffin are 
not recommended. 
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Experienced Molders of Methacrylate Resins 
Choose APM INJECTION MACHINES 


Stimson A*G“A Plastics, Chicago (formerly 
Stimson Reflector Co.) are specialists in the 
molding of methyl methacrylate parts. Careful 


and accurate control of all phases of the injec- 





tion molding cycle is essential when molding 





transparent parts to optical specifications. 


H-P-M injection machines are designed to 
efficiently handle difficult molding jobs, such 
as the Fresnel lenses illustrated. Write today 


for complete specifications. 
THE HYDRAULIC PRESS MFG. COMPANY 
Mount Gilead, Ohio, U.S.A. 


DISTRICT SALES OFFICES: New York, Syracuse, Detrait and Chicago 
Representatives in Principal Cities 
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Copies of these patents are available from the U. S. 
Patent Office, Washington, D. C., at 10 cents each 








CONDENSATION PRODUCT. E. Korten (to General 
Aniline and Film Corp.). U. S. 2,321,493, June 8. A resin pre- 
pared by condensation of a phenolic hydroxy compound with 
furfury! alcohol in the presence of a condensation catalyst 


NEW RESIN. G. F. D’Alelio (to General Electric Co.) 
U. S. 2,321,586, June 15. The reaction product of polymethylol 
melamine and a halogenated acetamide 


OIL SOLUBLE PHENOLIC RESIN. I. Rosenblum. U.S 
2,321,626, June 15. Phenol and formaldehyde are condensed in 
the presence of pine oil and an organo-zinc catalyst 


PHENOLIC RESIN. H. S. Rothrock (to E. I. du Pont de 
Nemours and Co., Inc.). U.S. 2,321,627, June 15. An aldehyde 
is reacted with bis-(hydroxypheny]l)-octadecane 


TREATMENT OF FILMS. G. B. Taylor (to E. I. du Pont 
de Nemours and Co., Inc.). U.S. 2,321,635, June 15. Films of 
polymers are cold drawn to permanent and substantial increase 
in length by passing through a drawing bath over rollers while 
under tension 


ACRYLIC INTERPOLYMERS. C. E. Barnes (to E. I. 
du Pont de Nemours and Co., Inc.). U.S. 2,321,728, June 15 
An interpolymer of a methyl or ethyl ester of acrylic or meth- 
acrylic acid with a vinyl ester of acrylic or methacrylic acid. 


RESINOUS COMPOSITION. I. W. Humphrey (to Hercules 
Powder Co.). U.S. 2,321,750, June 15. The product of the re- 
action of maleic anhydride and a polymerized terpene. 


MOLDING COMPOUNDS. M.k. Macht and D. A. Fletcher 
(to E. I. du Pont de Nemours and Cé., Inc.). U. S. 2,321,759, 
June 15. A molding compound composed of methyl methacrylate, 
styrene, vinyl acetate and methyl acrylate copolymerized. 


PHENOLIC RESIN. F. M. Murdock (to Monsanto Chemi- 
cal Co.). U.S. 2,321,766, June 16. The alkaline reaction product 
of phenol and formaldehyde is neutralized by addition of methy! 
phthaly! ethyl! glycolate 


CAST PHENOLIC RESINS. C. S. Webber, S. B. Luce 
and F. M. Murdock (to Monsanto Chemical Co.). U. S. 2,321,- 
783, June 15. Phenol and formaldehyde are reacted in the pres- 
ence of alkali, acidified, phthalyl glycolic acid is added, and 
finally a resin of the Novolak type is added. 


’-CHLGROSTYRENE COPOLYMER. E. C. Britton and 
W. J. Le Fevre (to Dow Chemical Co.). U. S. 2,321,896, June 
15. The copolymerization product of p-chlorostyrene and an 
unsaturated ether or ester containing at least 2 unsaturated 
linkages. 

STYRENE COPOLYMER. E. C. Britton and G. H. Cole- 
man (to Dow Chemical Co.). U.S. 2,321,897, June 15. A rub- 
bery resin consisting of a copolymer of styrene and an aryloxy!l- 
alkyl! keto ester. , 


SYNTHETIC COATINGS. R. G. Quinn (to Johns-Man- 
ville Corp.). U. S. 2,321,937-8-9, June 15. Fiber board is 
coated by baking on a mixture of a thermosetting resin, a pro- 
tein, a plasticizer and a paint in an aqueous dispersion or an 
aqueous dispersion of a thermosetting resin alone. 





RESIN POLYMER. H. S. Rothrock (to E. I. du Pont dk 
Nemours and Co., Inc.). .U. S. 2,321,942, June 15. An unsatu 
rated polycarboxylic acid ester is heated in the presence of a 
metallic drier and an acyclic monounsaturated monohydric alco 
hol. 


CELLULOSE ETHER. C. B. Gilbert (to Hercules Powder 
Co.). U.S. 2,322,013, June 15. Ethyl cellulose plasticized with 
a mixture of plasticizers consisting of at least one-third acety! 
triethyl citrate 


NON-TACKY ADHESIVE SHEETING. G. F. Nadeau and 
C. B. Starck (to Eastman Kodak Co.). U.S. 2,322,048, June 15 
A non-tacky sheet material, capable of being joined to a surface 
by addition of heat, consisting of cellulose acetate base coated 
with vinyl resin and a cellulose ester containing a plasticizer 


OLEFINIC INTERPOLYMERS. R. M. Thomas, I. E 
Lightbown and W. J. Sparks (to Jasco Inc.). U. S. 2,322,072-3, 
June 15. An isoolefin is polymerized with a conjugated diolefin 
in contact with a Friedel-Crafts catalyst at —50° C. to —150°C., 
the high molecular weight polymers are separated, compounded 
with sulfur and sulfur compounds and finally cured with the aid 
of heat. 


ROSIN BASE RESIN. F. G. Oswald (to Hercules Powder 
Co.). U.S. 2,322,197, June 15. A resin composed of pentaery 
thritol, a rosin acid and an alpha-beta unsaturated polybasic acid 


PLASTICIZER. E. L. Kropa (to American Cyanamid Co.) 
U. S. 2,322,240, June 22. A urea-formaldehyde resin plasticized 
with the reaction product of a polyamine with a hydroxy-car 
boxylic acid having at least 8 carbon atoms. 


VINYL HALIDE POLYMERS. L. B. Morgan and W. M 
Morgan (to Imperial Chemical Industries, Ltd.). U.S. 2,322,309, 
June 22. Flocculose polymers of vinyl halides are prepared by 
agitating the halide in an aqueous solution of polymeric acrylic 
or methacrylic acids and interpolymers of at least one of these 
acids with an ester of one 


RESIN WINDSHIELD. I. E. Muskat, M. A. Pollack, F 
Strain and W. A. Franta (to Pittsburgh Plate Glass Co.). U.S 
2,322,310, June 22. An artificial glass consisting of an ester of 
acrylic or alpha substituted acrylic acid, surfaced with a film of a 
polymer of an organic compound having 2 unsaturated poly 
merizable groups separated by oxygen linkages. 


ROSIN POLYMERS. A. L. Rummelsburg (to Hercules 
Powder Co.). U.S. 2,322,316, June 22. Polymerized rosin and 
its esters are refined by dissolving the material in an organic 
solvent with a polymerization catalyst, seperating catalyst after 
the reaction is completed by washing with water, removing the 
water and removing last traces of impurities with an adsorbent 


RESINOUS COATING. D. G. Patterson (to American 
Cyanamid Co.). U. S. 2,322,542, June 22. Linoleum coating 
composed of a non-conjugated terpene hydrocarbon, a polyhydric 
alcohol and maleic or fumaric acid heated in the presence of p 
toluene sulfonic acid and to which are added linseed oil acids. 


AMINOPLAST RESINS. G. F. D’Alelio (to General Elec- 
tric Co.). U. S. 2,322,566-7, June 22. Heat curable amino 


























Let us tackle that plastics problem for you, and behold, 
you have no problem! Production? Yes, well over a hun- 
dred presses in our compression room alone and the 
finest injection molding equipment you can get. The 
best plastic for your job? We can advise you with facts 
based on working with all of them. Precision, you say? 
Well, Sir, we make all ovr own dies and molds in ovr 
own toolshop, that's the last word in accuracy. A ques- 
tion of design? That, Mister, is our meat. Makes no dif- 
ference whether it’s something entirely new, a change- 
over from metal, an improvement for economy, we'll 
show you something. Instead of doing it the hard way, 
with hit-or-miss results, take a tip from many of Ameri- 
ca’s most famous companies* and do the best thing 
first. The best thing? “Take It To Tech-Art”! 























plasts are cured by addition of oxanilic acid and are reacted with 
compounds consisting of an aryl nucleus attached by means of a 
sulfur atom to a substituted morpholine tetrahydro-p-isoxazine. 


MODIFIED VINYL RESIN. B. J. Dennison (to Pitts- 
burgh Plate Glass Co.). U. S. 2,322,571, June 22. A modified 
vinyl composition comprising a polyvinyl acetal and a glyceryl 
alpha, gamma dialkyl ether. 


CELLULOSE MIXED ESTERS. J. W. Hill (to E. I. du 
Pont de Nemours and Co., Inc.). U.S. 2,322,575, June 22. A 
process comprising the reaction of cellulose with a saturated ali- 
phatic aldehyde, an esterifying reagent, comprising an unsub- 
stituted aliphatic monocarboxylic acid and the anhydride of a 
different acid of the same type. 


CELLULAR BODIES. W. O. Lytle (to Pittsburgh Plate 
Glass Co.). U. S. 2,322,581, June 22. Heat-resistant cellular 
masses are prepared by dropping a mixture of a heat-resistant 
thermoplastic material and an agent decomposable by heat to a 
gas through a heated chamber so that the decomposition of the 
agent forms a cellular mass. 


LAMINATED GLASS. H. R. Marini (to Pittsburgh Plate 
Glass Co.). U.S. 2,322,582, June 22. A sheet of mesh material 
having its central portion open to form a frame, a plastic inner- 
layer in which the mesh is buried, and glass plates adhered to the 
innerlayer. 


RESINOUS POLYMER. W. J. Sparks and D. C. Field (to 
Standard Oil Development Co.). U. S. 2,322,670, June 22. 
Resin prepared by reacting an aromatic chloride with a tertiary 
alky! halide in the presence of aluminum chloride. 


RUBBERIZED TEXTILE. W. S. Gocher and A. J. Jen- 
nings (to E. I. du Pont de Nemours and Co., Inc.). U.S. 2,322,- 
779, June 29. Rubber-coated fabric having on the surface a 
flexible film comprising a mixture of a synthetic polyamide and a 
phenol-aldehyde resin. 


HALOGENO-HYDROCARBON RESIN. V. Molinari (to 
Bakelite Corp.). U. S. 2,322,870, June 29. Resin formed by 
condensing, in absence of water, a halogen-substituted aromatic 
hydrocarbon or ether with an aldehyde in the presence of sulfuric 
acid or aromatic sulfonic acid. 


ADHESIVE. S. G. Saunders and H. Morrison (to Chrysler 
Corp.). U.S. 2,322,886, June 29. Adhesive comprising a liquid 
vehicle and a suspension of asphalt, and a copolymer of a di- 
olefin and rubber. 


TREATMENT OF PAPER. G. L. Schwartz and J. F. 
Walker (to E. I. du Pont de Nemours and Co., Inc.). U. S. 
2,322,887-—8, June 29. A paper web is treated with an aqueous 
starch dispersion, a methylolmelamine, a polyvinyl alcohol and 
an ammonium salt, and heat cured. 


STABILIZATION OF POLYMERS. J. B. Howard (to 
Bell Telephone Laboratories, Inc.). U.S. 2,322,938, June 29. A 
linear polyester with ester linkages, having hydroxyl groups on 
the ends of the molecules and having a high molecular weight, is 
prevented from undergoing degradation by oxidation by the 
presence of a non-alkaline antioxidant. 


COATED FABRIC. F. T. Peters (to E. I. du Pont de 
Nemours and Co., Inc.). U. S. 2,322,953, June 29. A fabric 
coated with a thin polyamide and a continuous celiulose deriva- 
tive coating. 


POLYVINYL ALCOHOL THREAD. H. P. Schmitz (to 
Alien Property Custodian). U. S. 2,322,976, June 29. A solu- 
tion of polyvinyl alcohol is cast in the form of a thread through 
a nozzle upon a rotating drum where it is dried and then removed. 


MODIFIED UREA-FORMALDEHYDE RESIN. E. F. 
Siegel (to Reichhold Chemicals, Inc.). U. S. 2,322,979, June 29. 
A resin is produced by reacting urea and formaldehyde, at a pH 
of 8-10 and a temperature of 60-90° C., in aqueous solution, de- 








hydrating and finally reacting the condensation product with a 
monohydric alcohol at a pH of 5-6. 


CELLULOSE PRODUCT. L. Ubbelohde (to Alien Property 
Custodian). U. S. 2,322,981, June 29. An aqueous cellulosic 
solution and a solution of urea and formaldehyde are mixed, dried 
and the urea-formaldehyde resin set within the cellulose material. 


CONDENSATION PRODUCTS. A. Wolfram and H. Jahn 
(to Alien Property Custodian). U. S. 2,322,990, June 29. 
Formaldehyde is reacted, in the presence of condensation cata- 
lysts, with the condensation product of an hydroxy-benzene and 
an aliphatic polymer of acetylene. 


POLYAMINE-ACID IMIDE CONDENSATE. H. Kroeper 
(to Alien Property Custodian). U. S. 2,323,054, Jume 29. A 
cyclic imide of a dicarboxylic acid is condensed with an amine 
containing at least 2 amino groups. 


PLYWOOD ASSEMBLY. A. R. Welch. U. S. 2,323,105, 
June 29. Method for preparing plywood consisting of glue- 
coated core plies and uncoated face plies in a continuously moving 
assembly line. 


FLOOR COVERING. S. Caplan (to Harvel Corp.). U.S 
2,323,118, June 29. A thermoplastic floor covering is prepared 
from a mixture of cashew nut shell liquid, an aldehyde, an alkaline 
catalyst, a cumar resin, rosin and Congo gum, reacted by heat. 


CASHEW NUT RESINS. M. T. Harvey (to Harvel Corp.) 
U. S. 2,323, 130, June 29. Organic polymerizates of cashew nut 
shell liquid are reacted with chloroprene and hexamethylene 
tetramine. 


RUBBER HYDROHALIDES. T. M. Andrews and H. F 
Reeves, Jr. (to Bay Chemical Co., Inc.). U.S. 2,323,185, June 
29. Rubber is treated, in a solution of butyl alcohol, with hydro 
halogen acids. 


CURING DEVICE. C. E. Bennett (to Okonite Co.). U.S 
2,323,191, June 29. Electrical conductors are coated with heat 
curable resins by passing through a chamber where it is coated, 
placed under pressure and the coating is cured by means of a high 
frequency electrostatic field. 


INSULATOR COMPOSITION. H. J. Kauth (to General 
Cable Corp.). U.S. 2,323,333-4, July 6. A drying oil-modified 
alkyd resin in combination with a furfuryl alcohol polymer is 
baked onto wires; a composition of a furan resin, a flexibilizing 
agent, and a polyamide is used as enamel for wires. 


UREA-FORMALDEHYDE RESIN. I. Rosenblum. U.S 
2,323,357, July 6. Urea and formaldehyde are reacted in the 
presence of alcohol until a hydrophobic polymer is formed which 
will form stable mixtures with modified alkyd resins. 


MOLDING COMPOSITION. G. W. Whitehead (to Mon 
santo Chemical Co.). U. S. 2,323,363, July 6. A polyviny! 
acetal resin to which is added a monohydroxy carboxylic acid in 
order to prevent sticking to a mold. 


PLASTIC MATERIALS. H. Dreyfus (to Celanese Corp. of 
America). U. S. 2,323,383, July 6. A molten superpolymer 
is extruded and passed into an inert medium at high temperature 
and then into a similar medium at a lower temperature wher« 
the moided article is cooled. 


PLASTIC MOLDING. F. P. Stull. U. S. 2,323,577, July 
6. Device for molding a plastic article from a bar of material 


MODIFIED ALKYD RESINS. G. F. D’Alelio (to General 
Electric Co.). U.S. 2,323,706, July 6. A polymerizable com 
position consisting of a polyester of a polycarboxylic acid with 
a 3-hydroxy alkene-1 and an unsaturated alkyd resin. 


PLASTIC STRIPS. O. S. Zimmerman and T. J. Tully (t 
Plastex Trim Corp.). U.S. 2,323,862, July 6. Strip material i 












































=F 


n 
yl 
in 











BARRELS OF 
PLASTICS? 


possessing stuff! It may look like anything from 
garden dirt to the scrap end of a textile mill. 
But that second barrel of the same material in 
finished products is oh, so different! The only 
thing between those two barrels is the work of 
the Molder. 

A Plastics Molder does business with two things 
—the molding equipment he operates and his 
“Know-How”. His equipment may be much the 
same as some other Molder. Heavy presses mold 
larger parts than small presses, or mold small 


parts faster. Modern presses do better work than 


ENERAL 
NDUSTRIES 
COMPANY 


L PLASTICS 











Molded Plastics Division * Elyria, Ohio 


Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 


Milwaukee: Phone Daly 4057 
Phitadetpaia: Phone Camden 2715 





Raw plastic material, in a barrel, is rather unpre- 





old-timers. Equipment is a rather arbitrary 
matter; cither you have enough of the right kind 


or you don’t. 


But “Know-How" is something else. It rec- 
ognizes the sometimes small but important dif- 
ferences between two kinds of plastic materials. 
It knows the intricacies of making molds—with 
microscopic tolerances, with insets, with thin and 
thick sections, with polished surfaces, with open- 
ings running in several directions—and what 
have you? And it knows how to make the various 
types of presses do their work dependably, and 
how to finish the molded parts, ready for assem- 
bly or use. 

In our Plastics Division we know the futility of 
talking about something so many-sided as “Know- 
How”. Yet we can illustrate the point with actual 
molding jobs, which make it clear to anyone just 
how important this combination of skill, experi- 
ence and knowledge can be. We stand ready to 
discuss Molding with anyone who is interested, 
for immediate work or for later projects. Write or 


see us, at any of our offices. 














produced by passing plastic material into a forming compart- 
ment where it is sufficiently heated to be deformable under pres- 
sure exerted by shaping rolls, after which shaping it is cooled. 


UREA RESIN. G. F. D’Alelio (to General Electric Co.) 
U. §. 2,323,808, July 13. An alcohol-modified condensation 
product of ingredients comprising a urea, an aliphatic aldehyde 
and a halogenated acetone. 


INSULATING MATERIAL. D. Roberts (to Rubatex 
Products, Inc.). U. S. 2,323,936, July 13. An insulating ma- 
terial comprising a closed cell gas expanded mixture of rubber and 
a phenol-formaldehyde condensation product. 


ADHESIVE. C. J. Malm and G. D. Hiatt (to Eastman 
Kodak Co.). U.S. 2,324,097, July 13. An adhesive sheet com 
prising a capric acid ester of cellulose. 


DIPPING LACQUER. C. J. Malm and G. J. Clarke (to 
Eastman Kodak Co.). U.S. 2,324,098, July 13. A lacquer, com- 
prising a cellulose organic acid ester dissolved in toluene, capable 
of gelation while containing all the solvent when cooled to 10° to 
50°C. 

RUBBER HYDROCHLORIDE. J. P. Chittum and G. E 
Hulse (to U. S. Rubber Co.). U. S. 2,324,278, July 13. A 
pellicle comprising rubber hydrochloride and a substituted pipera- 
zine which serves as a light stabilizer. 


PLASTIC BAGS. J. Hohl, O. Bijering, E. E. Lakso and C 
W. Vogt (to Owens-Illinois Glass Co.). U. S. 2,324,393, July 13. 
Apparatus for forming bags by folding, cutting and cementing a 
continuously moving film of plastic material. 


COOLING OF MOLDED ARTICLES. D. R. Hull (to E. I 
du Pont de Nemours and Co., Inc.). U.S. 2,324,397, July 13 
Extruded article is passed into a continuously flowing body of 
cooling liquid 


HELMET. E. E. Destrike. U.S. 2,324,420, July 13. Scalp 
treating helmet is formed by applying tight fitting cap to head 
and applying to this a quick-setting resin which may be removed 
from the cap and then coated with a second layer of resin 


ABRASIVES. N. P. Robie (to U. S. Carborundum Co.) 
U. S. 2,324,426-7, July 13. Abrasive grains are embedded in 
binders comprising a neutralization product of an alkali with a 
partial polyviny] ester of a polybasic acid or with a heteropolymer 
of an olefinic acid and a compound containing the vinyl group 


SYNTHETIC RESIN. P. Castan. U. S. 2,324,483, July 
20. A polybasic carboxylic acid anhydride is condensed with the 
reaction product of a phenol having at least 2 hydroxy groups 
and an epichlorohydrin 


SIZING. E. W. Spanagel (to E. 1. du Pont de Nemours and 
Co., Inc.). U.S. 2,324,601, July 20. A sizing for yarn com- 
prising an aqueous solution of a hydroxylated polyvinyl! resin 
and 5 to 25 percent of boric acid based on the weight of the resin 


ENAMEL COATING W. N. Stoops and W. A. Denison 
(to Carbide and Carbon Chemicals Corp.). U.S. 2,324,739—40, 
July 20. A coating composed of an acid-reacting vinyl] resin heat 
treated with a polyalkylene glycol; a stabilized solution of a 
copolymer of a vinyl compound such as styrene, vinyl acetate 
or vinyl chloride with maleic acid, or a polyalkylere glycol. 


MODIFIED PHENOLIC RESIN. C. W. Bowden, Jr. 
(to Hercules Powder Co.). U.S. 2,324,758, July 20. A molding 
resin comprising the reaction products of a phenol and an alde- 
hyde and extracted pine wood pitch. : 


FILTER MATERIAL. W. Harz, K. Neuss, H. Rein, E 
Hubert and C. Kayser (to Alien Property Custodian). U.S 
2,324,838, July 20. A filter comprising a fabric consisting of 
filaments of polyvinyl resins heated to a temperature sufficient to 
adjust the porosity thereof. 











MIXED POLYMERS. W. Zerweck and W. Kunze (to Gen 
eral Aniline and Film Corp.). U.S. 2,324,896, July 20. A viny! 
sulfamide is copolymerized with a different polymerizable viny! 
compound. 


METHACRYLATE POLYMERS. C. T. Kautter and E 
Trommsdorff (to Rohm and Haas Co.). U. S. 2,324,935, July 
20. Methacrylic acid esters, nitrile and anhydride polymers 
are polymerized in the presence of a chlorinated unsaturated 
compound such as allyl chloride, 2-methallyl chloride, sym 
dichloroethylene, trichloroethyiene, 1,2-dichloropropylene, etc 


POLYAMINE RESINS. H. Kroeper and H. Haussmann 
(to Alien Property Custodian). U. S. 2,324,936, July 20. A 
mononitrile containing a carboxylic acid group is reacted with 
an amine having at least one amino hydrogen atom. 


MOLDING METHOD. W. Q. Lohrand and C. H. Whitlock 
(to Firestone Tire and Rubber Co.). U. S. 2,324,978, July 20 
A reinforcing member is molded into a plastic article. 


NONSHRINKING YARN. H. G. Ingersoll (to E. I. du 
Pont de Nemours and Co., Inc.). U.S. 2,325,060, July 27. The 
shrinkage temperature of oriented ethylene polymer yarns is 
raised by heat treating while under stress sufficient to prevent 
retraction. 


BOTTLE CAP. H. G. Vore (to American Seal-Kap Corp.) 
U. S. 2,325,086, July 27. A bottle cap with a thermoplastic 
coating is heated on a bottle with a device which provides suffi 
cient heat to effect sealing without overheating. 


ADHESIVE. H. A. Bruson and J. L. Rainey (to Resinou- 
Products and Chemical Co.). U. S. 2,325,105, July 27. An 
adhesive comprising a solution of a bisthioammeline ether-formal 
dehyde resin, an acidic condensation catalyst and soluble blood 


STRAIN DETERMINATION. G. Ellis (to Magnafiux 
Corp.). U.S. 2,325,116, July 27. Distribution of elastic strains 
in a body is determined by applying a film-forming composition 
including a brittle resin, to its surface and subjecting this film to 
increasing loads until cracks are formed, these loads being in 
versely proportional to the relative strain concentrations in the 
body. 


STRIP MATERIAL. C. W. Leguillon and E. A. Davis (to 
B. F. Goodrich Co.). U.S. 2,325,139, July 27. In the forma 
tion of strips of plastic materials a supporting form accompanies 
the strips in the production assembly 


SANDPAPER. J. M. Borglin (to Hercules Powder Co 
U. S. 2,325,172, July 27. Abrasive consisting of a backing of 
cellulosic sheet, to which abrasive grains are attached by means 
of an adhesive comprised of polymerized rosin, water solubl 
salts thereof, and a proteinaceous material 


POLYVINYL ACETAL RESIN. E.R. Derby (to Monsanto 
Chemical Co.). U.S. 2,325,177-8, July 27. Polyvinyl] acetal 
resin is plasticized with a mixture of dilauryl phthalate and a sub 
stance such as diethylene glycol and also with a mixture of pheny! 
ethyl alcohol and a substance such as dibutyl diglycolate 


PROTEIN PLASTIC. S. Pellerano (to George Morrell 
Corp.). U. S. 2,325,272, July 27. Articles of protein such as 
casein, soy bean, etc., are soaked in a solution of a zinc salt in 
water, then immersed in formaldehyde solution until hardened 


TREATED PAPER. K. W. Britt (to Scott Paper Co 
U. S. 2,325,302, July 27. A high-wet-strength paper containing 
a cured urea-aldehyde resin. 


AMINOPLAST RESINS. G. F. D’Alelio (to General Ele 
tric Co.). U.S. 2,325,375-6, July 27. A heat curable amino 
plast obtained by reacting an amidogen and an aliphatic alde 
hyde and modified with a malonic ester. Reaction product of 
simultaneous partial condensation of an amidogen, formalde 
hyde and a keto ester 
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is the best way to— 

Handle inserts——metal, glass, ce- 
ramic 

Mold high-impact materials 

Mold unsupported cores 


Achieve maximum dimensional ac- 
curacy 


Reduce trapped gases 
Lower mold costs 
Lengthen mold life 
Increase molding speed 
Reduce finishing costs 


Improve uniformity of cure regard- 
less of cross-section 


Save material by eliminating flash 
Get practical solution to difficult 
molding problems 


—on thermosetting plastics. 








* Number 3 in a Series of Educational Advertisements on Transfer Molding 


TRANSFER MOLDING solves the difficulties of handling 
high-impact thermosetting materials. Flash is practically 
eliminated, and finishing costs are lowered proportionately. 
Preforming is unnecessary. Thin wall sections, impracticable 
in compression molding, are achieved by the TRANSFER 


process. 


TRANSFER MOLDING eliminates much of the high mold cost 
involved in making tools for straight compression molding of 
high-impact materials. Gas pockets and other faults common to 
moldings of this type are also eliminated by TRANSFER 
MOLDING. 


The TRANSFER method has a long, successful history in the 
plastics industry. It is coming into ever wider use by molders 


because it expedites production and cuts costs. 


SHAW INSULATOR COMPANY 


Irvington <> New Jersey 
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%* THE KAYDEL MOISTURE GAGE AND PRESSURE 
contactor manufactured by Hart Moisture Gauges, Inc., New 
York City, is said to determine quickly the moisture content of 
plywood, veneer, paper, Cellophane, plastic and other organic 
substances without surface marring. The contactor (above) is a 
small block of transparent plastic topped by a handle and 
equipped with electrodes on its underside. When the contactor 
is pressed against a surface, the material's resistance to the 
passage of a small electrical current is indicated on the dial. 
The contactor then is lifted and touched to a series of studs on 
the instrument panel. Percentage of moisture is shown by a 
marking on the particular stud that gives the same dial reading 
as the material itself: The entire outfit weighs less than 8 lbs 
and operates by dry batteries 


% A NEW DRIVE WHEEL MOVEMENT VISE RECOM- 
mended for grinders, drill presses and other machine tools has 
been introduced by Berco Mfg. Co., Chicago, Ill. Features are 
said to include a drive wheel motion which gives 2'/, in. lateral 
clearance, double swivel construction which permits any con- 
ceivable horizontal position, right-angle clearance which allows 
perpendicular position without base obstruction, and positive 
horizontal setting for highest 180° accuracy. 


% RECOMMENDED FOR DEBURRING EXTERIOR 
edges anc finishing irregular surfaces ordinarily hard to get at, a 
new line of abrasive wheels and points has been introduced by 
Flex-Abrasive Co., Chicago, Ill. These units are so constructed 
that a fresh abrasive surface constantly is in contact with the 
work. Made in a variety of types and sizes for use on alloy steels, 
wood, rubber, resin and plastics, these wheels and points are said 
to be easy to remove without use of tools, nuts or split shafts. 


*% A METAL CUTTING BANDSAW SAID TO EMPLOY A 
new gravity feed principal by which the saw feeds into work 
through movement of a balanced blade wheel frame, has been 
introduced by Universal Vise & Tool Co., Parma, Mich. Blade 
pressure automatically is regulated by the texture and hardness 
of the metal being cut thus eliminating blade breakage from in- 
correct pressure. Adaptable for cut off, trim and contour work, 
these bandsaws are available with saws '/,, '/, and */, in. wide. 
and with speeds of 81, 161 and 264 ft. per minute. 


*% A 2-POSITION, 2-POLE INTER-COMMUNICATION 
switch in either a Bakelite or Tenite case is being manufactured 
by Trav-Ler Karenola Radio and Television Corp., Chicago, II. 
Contact springs are held to close tolerance, and the entire as- 
sembly has been tested to withstand more than 100,000 opera- 
tions. The switch is used extensively in aircraft, tanks and 
other military equipment. 











*% A RHEOSTAT POTENTIOMETER DESIGNED ESPE 
cially for low resistance, low wattage applications by Ohmit 
Manufacturing Co., Chicago, IIl., is finding a place in the instru 
ment field. Provided with 3 terminals so that it can be used as a 
potentiometer or voltage divider, the unit can be supplied a maxi 
mum resistance of about 1 ohm and a minimum total resistance of 
approximately 0.1 ohm. Shafts for knob or for screw driver con 
trol can be furnished with the piece. 


*% ANEW ELECTRONIC SEARCHRAY DESCRIBED ASA 
compact X-ray unit which can be operated safely by unskilled 
personnel for inspection work, has been announced by North 
American Philips Co., Inc., Dobbs Ferry, N. Y. Providing a 
non-destructive means for internal inspection of small parts and 
molds of ceramics, plastics and light alloys, and of packaged 
food, assemblies, etc., the machine is both fluoroscopic and radi 
ographic in action. After the unit is plugged into any 110-volt 
power supply, the object is placed in the compartment, the door 
closed and a button pressed. The object immediately is seen 
fluoroscopically through an eye-level eye piece. The machine 
takes up less than 5 sq. ft. of floor space and weighs 425 pounds 


% ANKER-HOLTH MANUFACTURING CO. HAS DE- 
veloped a supercharged combination high and low pressure oil 
hydraulic power unit designed to meet the needs of a hi-power 
hydraulic unit developing pressure in the 3000-Ib. range. The 
pump and '/»-hp. motor are mounted directly on the oil reservoir 
while the low-pressure bypass control is built into the pump body 
Both high and low pressure can be controlled individually on the 
power lines or through automatic control 
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“ROSAN STANDARD INSERT —— 


ORIVE LOCKING RING ONTO SERRATIONS 
FLUSH WITH SURFACE OF INSERT 


*% A NEW APPLICATION OF THE ROSAN LOCKING 
system designed to permit threaded inserts and studs in metals, 
plastics and other materials to be locked in but later removed 
without injury to the material, has been announced by Bardwell 
and McAllister, Inc., Hollywood, Calif. This design is said to 
allow a standard threaded insert or stud to be screwed and locked 
in after the new one-piece molded-in insert is withdrawn. To ef- 
fect the removal, the top of the insert is drilled until the drill 
passes into the thread relief. This leaves the outer portion of the 
head in the form of a serrated ring, and an “easy out” tool in- 
serted in the hole backs out the threaded portion. The re- 
mainder of the ring may be lifted by hand. The procedure for 
removing the stud is the same except a hollow mill is used for 
drilling out the locking flange. Threads and serrations are left 
molded in the material. The diagram above shows the step-by- 
step application of this Rosan locking system. 
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“SLOW-CLOSE” Proves ITS VALUE 
in Molding Condensers 






































® Reduces Rejects to a Minimum 

® Assures Uniform Dielectric Strength 
® Speeds War-Time Production 

® Saves Material, Labor, Mold Wear 










Stokes “‘Standard’’ Presses are ideal equipment for molding preci- 
sion parts, instrument housings, parts with thick and thin sections 
or with delicate inserts, etc. . . . they are preferred equipment for 
molding the condensers used in radio and other types of communica- 


tions systems. 


Automatic “Slow-Close”’ times the final closing of the mold to the 
exact period required for the material to plasticize completely 
and flow properly. The action repeats, automatically, exactly, 
indefinitely. It eliminates human error, 
produces moldings of closest uniformity, 
with very few rejects. Together with Auto- 
matic Cycle Control it enables unskilled 
labor to do the finest precision work, en- 
ables one operator to run several presses, 
affords more heats and produces more parts 


per hour. 


Improved Stokes “‘Standard’’ Presses are 
proving their advantages in war work of 
many kinds. These advantages will prove 
of equal value in the post-war economy. 
For more information write for new Catalog 
No. 427. 


F. J. STOKES MACHINE COMPANY 


6934 Tabor Read, Olney P. O., Philadeiphia 20, Pa. 


Representatives in New York, Chicago, Cincinnati, 
St. Louis, Cleveland, Detroit 


posts Coast Representative: 
L. H. Butcher Company, Inc. 








LJ.Stokes 












PUBLICATIONS 


rite directly to the publishers for these booklets. Unless otherwise 
they will be mailed without charge to executives who re- 
them on business stationery. Other books will be sent post- 
t the publishers’ advertised prices 


HI 





- Mechanical Drawing 


by Ervin Kenison and James McKinney. Revised by Tom 
C. Plaumridge 


industrial Div., American Technical Society, 850 East 58th 
St., Chicago, Ill., 1943 


Price: $2.00 330 pages, illustrated 


How to attain the skills aud technical knowledge needed by a 
draftsman to interpret specifications properly is simply and 
clearly explained in this textbook, which covers the rudiments of 
mechanice! drawing. Beginning with instructions on the selec- 
tion of instruments and materials, it continues in detail through 
the completion of working drawings with emphasis on the 
principles of projection. Drill work is given in the use of in 
struments, and practice problems are presented to show the 
student how to become adept in making neat, accurate drawings 


Substitutes 


by H. Bennett 
Chemical Publishing Co., Inc., 234 King St., Brooklyn, 
N. Y., 1943 


Price $4.00 225 pages 


Recognizing that a substitute may be excellent in one instance 
and worthless in another, the author has compiled herein a list of 
substitutes for chemicals, metals, fibers and other commercial 
products, which offers a starting point for further research by the 
expert. The list is made from a file of personal experiences with 
numerous products over a period of sixteen years, supplemented 
by information from other sources. A section on substitute re 
quirements is included and miscellaneous problems which should 
be taken into consideration before final selection of a substitute 
is made. 


*% CONTINENTAL-DIAMOND FIBRE CO., NEWARK, 
Del., has issued 3 booklets, one discussing Dilecto, a laminated 
phenolic plastic; one dealing with vulcanized fibre; and a third 
listing 7 non-metallic materials of the company. Catalog DO 43 
which deals with Dilecto describes in detail the various uses of this 
plastic, the grades of sheet available and methods of machining 
One of the numerous tables in this catalog gives NEMA grades 
and approximate equivalent U. S. Government grades. Cata 
jog DF 43 emphasizes with pictures the methods by which Dia- 
mond vulcanized fibre can be fabricated in the shop and presents 
in tabular form the specific properties of the fibre. The third 
booklet in addition to describing the company’s vulcanized fibre, 
Dilecto, Dilectene, Celoron, Micabond, Vulcoid and Haveg 
Saran, lists their specific properties in tabular form, 


*% ROHM & HAASCO., PHILADELPHIA, PA., HASISSUED 
a small book dealing with the mechanical properties of Plexiglas 
Second of a series of technical booklets covering the optical, 
mechanical, thermal, chemical and electrical properties of Plexi 
glas, the information was written for the benefit of engineers and 
designers. Numerous charts are used to illustrate th: properties 
of this plastic and test methods are described in detail. 


* FACED WITH TEMPORARY SUSPENSION OF THE 
National Paint Dictionary because of wartime restrictions and 
shortages, yet desirous of keeping these books up to datz, Stewart 
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Research Laboratory, Washington, D. C., has printed supple 
mentary listings in the National Paint Bulletin. These listing: 
may be clipped out and inserted in the space provided at the enc 
of the present Dictionary. A charge of $3 is made for Series I of 
the Addenda which brings the reference volume up to date as of 
July 1, 1943. 


* A RADIO DATA HANDBOOK CONTAINING FORMU 
las, charts and data most commonly used in the radio and elec 
tronics field has been published by Allied Radio Corp., Chicago 
Ill. Divided into 4 part.: mathematical data, radio and elec 
tronic formulas, engineering and servicing information, and 4-place 
log. and trig. tables, the book is designed for easy reference. Dia 
grams are used throughout to illustrate the formulas and explain 
the text. The handbook is priced at 25 cents. 


*% A WELL-ILLUSTRATED 12-PAGE BOOKLET ISSUED 
by South Bend Lathe Works, South Bend, Ind., presents the 
lathes now available in Series 900 and 1000. All specifications 
capacities, speeds and feeds are tabulated for easy reference 


*% “90 YEARS OF INDUSTRIAL PIONEERING” IS THE 
title of an attractive booklet brought out by Swan-Finch Oil 
Corp., New York, N. Y., to commemorate its 90th anniversary 


*% HAMMOND MACHINERY BUILDERS, INC., KALA 
mazoo, Mich., have a new bulletin, No. 502, illustrating cylin 
drical grinding, polishing and buffing machines. Photographs 
are used to show the many uses to which the standard machine 
model may be put through the use of accessories and fixtures 


¥* IN AN EFFORT TO REDUCE ABSENTEEISM, THE 
Government has issued two bulletins, one describing the correct 
method of weight-lifting, the other advising on the most satis 
factory procedure for selecting women for industrial jobs. Physi 
cians, safety experts and personnel officers were consulted in com 
piling “‘A Guide to the Elimination of Weight-lifting Injuries,”’ 
copies of which may be obtained from Division of Labor Stand 
ards, U.S. Dept. of Labor, Washington, D.C. ‘‘Choosing Women 
for War-Industry Jobs,”’ advises job analysis as the first step in 
placement, followed by careful matching of the individual and 
her peculiar characteristics to the position. Copies may be 
obtained at a cost of 5 cents from Superintendent of Docume 
Government Printing Office, Washington 


#* A NEW BOOKLET HAS BEEN ISSUED BY HERCULES 
Powder Co., Wilmington, Del., discussing properties and uses of 
Dresinates (water soluble resinates) in soluble oils. Several 
paragraphs are devoted to directions for preparing a typical! 
emulsion. Another pamphlet issued by the Synthetics Dept 
of the same company supplements a discussion of the properties 
of hydro abietyl alcohol with a detailed table. The last 2 pages 
of this booklet treat of uses of this alcohol derived from rosin 


“Representative Cost Finding Systems in the Plastics 
Industry,"’ second in a series of articles for distribution 
exclusively within the industry, has been prepared by 
George S. May Business Foundation in cooperation with 
the companies mentioned in the booklet, and published by 
MopeRN P tastics. Cost finding systems are discussed 
as they are applied at Imperial Molded Products Corp., 
Mack Molding Co., Booton Molding Co. and Tech-Art 
Plastics Co. Copies may be obtained from the magazine 
at a cost of two dollars 

“In-Process Factory Cost Accounting,’’ second article 
on this subject to be published by MopERN PLASTICs, was 
prepared by Harold J. Luth. This booklet presents a 
third method—in-process costing accounting—as against 
the traditional job-cost method of accounting or the 
standard-cost system. In this system, costs are controlled 
while articles are in process of manufacture. The method 
is based on a comparison of actual cost at the end of a 


30-day period with anticipated cost. 
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WASHINGTON 
ROUND-UP 


Current news, Government orders and regulations affecting 
the plastics industry, with analysis of the plastics situation 


There is scarcely a subject confronting the plastics industry today 
thal is of more importance than that of applying plastics to the right 
purpose. Far-seeing industry leaders are aware of the great dangers 
(multiplied many-fold by the war emergency) involved in the inflated 
manufacture of items in plastics that will go back to metal or some 
other material after thewar. They are constantly urging that all use 
of plastics as a mere substitute material be discontinued. There are 
plenty of applications today where plastics can do a better job than 
any other material. Those jobs and those jobs only should be done 
in plastics. 

As an articulate champion of thai cause, MopeRN PLastics 
presents James HT. Savage, plastics consultant in WPB’s Conserva- 
tion Division. He has spent practically a lifetime in plastics de- 
velopment. He has seen all the fads, gimcracks and gadgets come 
and go. In his present position, he has had unusual opportunities 
to see how and where plastics can best be applied. We are pleased 
to present his views on plastics conservation and urge careful con- 
sideration of his recommendations.—ED. 


CONSERVATION PROGRAM FOR THE PLASTICS 
INDUSTRY 


by James H. Savace* 


Plastic materials used only in their true plastic applications are 
performing a duty as patriotic as that of any marine on the fight- 
ing front. But piastic materials wasted in misapplications are 
actually hampering the war effort. These misapplications pro 
duce unnecessary scarcities, with the result that engineers often 
lay aside the development of some vitally needed plastic item or 
component simply because they find a shortage of one of the ma- 
terials involved. In far too many cases this shortage was pro- 
duced by the diversion of a plastic material to some purpose 
which another material, not necessarily plastic, and not so criti- 
cally needed or limited, might have served just as well or better. 
The forestalling and solution of such problems is one of the 
industry’s most urgent tasks today. 

This unfortunate situation has come about largely because of 
the accelerated growth of the plastics industry under wartime 
conditions. As metals were progressively absorbed into the 
production of armaments, the manufacture of commonplace 
articles from steel and aluminum became a thing of the past. 
Other materials had to be used or the items would disappear from 
the market. 

Plastics inventions and applications kept pace with the neces- 
sity for metal substitutes, and while those in our war industry did 
not always know what to do with this new family of materials, 
they seized upon it with interest. Plastics were hailed as a cure- 
all for industrial shortages. As this trend approached its climax, 
inquiries poured in to the industry concerning the uses of plastics 
for license plates, truck bodies and heavy railroad equipment, and 
it was even suggested that they might be used for internal com- 
bustion engines. Only after costly mistakes had been made 
was the fact acknowledged that the plastics industry must do its 
thinking in terms of grams and pounds rather than in tons. When 
plastics were considered as possible substitutes for large tonnage 
materials, their very nature had been disregarded. A plastic tool 


SFleatice Consalrant of the Materials Branch, Conservation Division, 
War Board, Washington, D.C. 
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box for a tank or truck would not save enough steel to affect th. 
metal picture, but it would expend a plastic material needed for 
more suitable work. 

Another point which both consumer and producer needed to 
remember is that each plastic has its particular uses. Just as 
nails are not made from carbon steel nor molds from Bessemer, 
so aircraft glazing cannot be produced from high impact thermo 
setting material nor M-52 fuzes from a thermoplastic. A possible 
example is the disaster equipment of evacuation gear. If a kit 
is opened and a necessary article found to be missing, valuable 
time has been lost and a man may die. However, if the kit 
could be made all or partly of transparent plastic material, its 
contents would be instantaneously visible. A plastic will do thi: 
job—a job which is vitally important and which could be done 
by no other material. 

Substitution for substitution’s sake is not conservation. I 
must be based on sound engineering. Frequently the considera 
tion of such a problem brings about a redesign which definitely 
improves the product. An outstanding case is that of the battery 
box in which polystyrene takes the place of rubber and thereby 
brings about improved performance. The same advantages have 
been achieved through the replacement of duralumin by a phe- 
nolic laminate in speaker diaphragms. By reducing the total 
weight and increasing battle vision, the plastic glazing in our 
fighting planes and bombers conserves fuel, extends the operating 
range, and increases the value of the plane as a military weapon. 

It is well, in considering any plastic item, to balance the factors 
of man and machine hours and tool room time involved in its 
fabrication against those required for the production of that item 
from another material. Thus, the plastic M-52 fuze formerly 
machined from aluminum not only conserves a critical metal but 
it also saves precious time in manufacture. On the other hand, 
to duplicate molds known to be in existence merely for the sake 
of getting a job would be very poor conservation, since it would 
not only waste steel but also tool room hours, and probably also 
delay the completion of some truly essential mold. 

Wisely expended, there should be enough of the necessary ma- 
terials to take care of all of our military and essential civilian re- 
quirements. In order to play its part intelligently and efficiently 
in this undertaking, the plastics industry might well adopt the 
following conservation measures: 

1. Refuse to use plastic materials in any but sound applica- 
tions. 

2. Refuse to accept the job where, although the plastic ma- 
terial might do almost as well as some other material, its use 
would completely disrupt the supply picture at the time 

3. Refuse to bid on a procurement where there is already 
adequate mold capacity on the item in the industry. 

4. Examine present jobs and, where plastics are found to be 
only a poor substitute for some other material, discuss with the 
customer the advisability of returning to the preferred material 
This will serve two purposes: first, it will release a needed plastic 
material for a more important use; second, it will improve the 
functioning of the end product if the better material be used. 

In connection with this last measure, the services of the Con- 
servatien Division of the War Production Board and its corps of 
specialists are at the disposal of industry to assist in determining 
the proper material, from the standpoint of availability and per- 
formance, for the job. 

It should be reiterated that true conservation, in plastics as in 
any other field, is not the expending of precious time for the saving 
of odds and ends, nor is it the refusal to employ usable materials. 
It means rather the application of wisdom in the use of both ma 
terials and time. 


OPA COMMITTEE FOR THERMOSETTING LAMINATES 


The appointment of an Industry Advisory Committee of 5 
members from the Plastic Thermosetting Laminate industry was 
announced Aug. 10 by OPA. Members are: D. J. O’Conor, 
president, Formica Insulation Co.; C. C. Steck, president, 
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Spaulding Fibre Co.; William H. Milton, manager, Plastics 
Dept., General Electric Co.; R. R. Titus, president, Synthane 
Corp.; C. R. Mahaney, Panelyte Div., St. Regis Paper Co. The 
committee will advise and consult with OPA on pricing problems 
of the industry, including a rollback of prices on thermosetting 
laminates. This is the first of 3 committees on plastics which 
OPA is considering. The next 2 will be on plastics machinery and 
on administration of MPR-406 (Plastics and Resins). 


ACETATE ORDERS DIVIDED UP 


WPB officials would like to have it known that they do not 
deliberately switch orders for molding cellulose acetate powders 
from one manufacturer to another just to be arbitrary or cantan- 
kerous. When a molder learns that his order has been switched 
from Company A to Company B, he may be curious or resentful 
for 2 reasons: first, he has dealt largely with Company A in the 
past and prefers to give him the order; second, he may feel that 
Company A is getting a “raw” deal. WPB officials point out 
that the only reason for changing the supplier is because Company 
A is tied up with more essential orders, and they deem it necessary 
to transfer the order to Company B or C in the interest of expedit- 
ing final delivery 


CELLULOSE NITRATE USES LIMITED 


There has been some questioning of WPB'’s policy in failing to 
release cellulose nitrate plastics for whatever end use the manu 
facturer wished because it is known to be in rather plentiful sup- 
ply. WPB’s unofficial answer runs about like this: 

It is true that this plastic is comparatively free, and WPB will 
encourage production of essential civilian items of cellulose nitrate 
plastic whenever possible, especially as a substitute for other 
plastics and because the Armed Forces will take almost nothing 
» made of nitrate. But there are other factors that make it neces- 
sary to limit its use almost entirely to strictly essential items. In 
the first place, nearly all manufacturers of cellulose nitrate plastics 
also manufacture cellulose acetate plastics, and naturally the 
Armed Forces would rather have their equipment used for the 
manufacture of acetate which can be converted into military 
goods. In the second place, some plasticizers used for both 
acetate and nitrate plastics are still short, although there is a 
plentiful supply of camphor which can be used freely with nitrate. 
Furthermore, cellulose itself is not too free. Third, the same old 
bugaboo—manpower. There simply are not enough men for 
everything and in choosing which production line to man, the 
factories always are requested first to man the line that is produc- 
ing war goods, or at least essential civilian goods. 


ACETIC ANHYDRIDE ORDER REVISED 


The allocation order restricting the purchase of acetic anhydride 
has been revised to cover purchase of acetic acid and acetaldehyde 
under amended Order M-243, issued Aug. 7, effective Sept. 1, 
1943. Directives were issued to control distribution during 
August. As revised, the order calls for the use of allocations form 
PD-602 for all deliveries by suppliers, and the use of PD-600 by 
prospective purchasers of ary of the chemicals in any month in 
amounts exceeding 27,000 pounds. Estimated production and 
requirements for acetic acid indicate a shortage of 50,000,000 Ib. 
in 1943 and 86,000,000 Ib. during 1944. Production, which is ex- 
pected to remain constant through 1944, unless it is decided to 
expand facilities, is about 526,000,000 pounds. 

Acetic anhydride is of interest to molders because it is one of 
the principal raw materials used in the manufacture of cellulose 
acetate, cellulose acetate butyrate and cellulose acetate propio- 
nate. It is also used in aspirin, explosives, synthetic vitamins and 
other products. Acetic acid is used in acetic anhydride, dye- 
stuffs and several acetates used as plasticizers. Suppliers will no 
longer be able to obtain this raw material except as specifically 
authorized by WPB, who in turn will insist that they must know 
what the final end product is going to be. Users will be expected 
to cooperate fully with their suppliers in furnishing this informa- 


tion as directed by WPB. It is probable that users of cellulose 
esters will have more difficulty in getting them in the future, 
unless their records of end uses are carefully prepared and pre- 
sented. But defenders of this’order believe it will result in more 
equitable distribution and claimant agencies will have a better 
opportunity to present their individual cases 


MAKE TELEGRAMS MORE ACCURATE 


Officials in the Chemicals Division of WPB advise that letters 
and telegrams from the trade are coming in with incomplete in- 
formation. They request that inquiry made by wire or letter 
concerning certain orders contain specific identification of both 
the commodity and the form or case number. As a sample tele- 
gram they suggest: ‘Please advise status WPB-2945 or 2946 
application phenolic molding powder filed August 10.” 

WPB-2945 is the old PD-600 form; WPB 2946 is the old PD 
601. Note that both commodity and form number are specifically 
given. Some telegrams are delayed in handling as much as a 
day and a half when either one of these items is omitted from the 
report. 

The new forms are considerably smaller than the old but differ 
in no other fundamental respect. The purpose of the new forms 
is to permit greater ease in typing and to permit the forms to be 
returned to applicants in window envelopes. The old forms will 
be withdrawn as rapidly as the new ones are available. Inasmuch 
as a number of private print editions of these forms have been 
brought out, the Chemicals Division urges all applicants to ob 
tain the new copy from WPB Field Offices and to discontinue 
using the old forms as soon as possible 


DISTRESS UREA MOLDING POWDER AVAILABLE 


One of the producers of urea formaldehyde molding compound 
has accumulated a considerable quantity of distress urea molding 
powder over a period of a few years, and has now found a way to 
reclaim this material into a usable molding compound. With the 
knowledge and collaboration of WPB and the other producers of 
urea powder, this material is currently being offered for heretofore 
prohibited end uses such as wine and liquor closures. 

It should be pointed out that this material is definitely inferior 
to first-grade compounds, and though offered at a discount, the 
material may etch or stain molds unless the molds are polished 
daily or have a good chrome-plated finish. All requests should 
be made on PD-600 forms to the WPB (under General Preference 
Order No. 331), clearly stating the primary product and end use 


CONTAINER PROBLEMS 


In the second meeting held‘ between WPB and members of the 
industry on Aug. 3, 1943, plans were worked over for the possible 
use of multiwall bags to replace fiber drums in shipments of 
phenolic molding powders. It is not the intent of WPB to force 
such action when impracticable, but officials are urging industries 
to make such substitutions wherever possible. They are also 
urging molders to desist from shipping their finished product 
in used fiber drums which came to them originally filled with 
molding powder. 


ALLYL ALCOHOL ALLOCATED 


Allyl alcohol was placed under allocation by the War Produc 
tion Board on Aug. 10. This chemical is used in the manu 
facture of clear glazing resins and laminating resins and other 
products upon which experimentation is still progressing. Alloca 
tion Order M-342 is to enable the Chemicals Division to direct the 
distribution of the limited supply of this chemical into the most 
useful channels. 


COAL TAR UNDER SEPARATE REGULATION 


Maximum Price Regulation 447—Coal Tar, issued by the 
Office of Price Administration, Aug 14, 1943—takes this indus 
trially vital commodity from the (Please turn to page 158 
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% AN ALL PLASTICS SHOW IS BEING SPONSORED BY 
the Society of Plastics Engineers, Detroit chapter. To be held 
on October 8 in the main exhibition room of the Engineering So- 
ciety of Detroit, located in the Horace H. Rackham Educational 
Memorial, the show will contain representative pieces from 
material manufacturers, molders, machine tool builders, mold 
builders and other companies concerned with plastics. The 
plastics exhibit of over 1500 items, sponsored by MopERN PLastics 
magazine and recently on display at Yale University, will be 
moved in its entirety to Detroit for the SPE show. Various 
governmental agencies also are cooperating to insure the success 
of the exhibit, and invitations to exhibit their work have gone out 
to members at large of several national engineering societies as 
well as to the plastic industry. 

In addition to the plastics exhidit, the meeting on October 8 will 
feature such speakers as Dr. Franklin Strain, Columbia Chemi- 
cal Division, Pittsburgh Plate Glass Co.; T. D. Perry, Resinous 
Products and Chemical Co.; C. F. Kettering, president of Gen- 
eral Motors Research Division; and Charles A. Breskin, Modern 
Plastics, Inc., who also will show moving pictures entitled ‘‘This 
Plastic Age."’ The program, a one-day affair, will be continuous 
from 9 a.m. until 10 p.m. 


* ISLYN THOMAS, FORMERLY ASSOCIATED WITH 
Consolidated Molded Products Corp., Scranton, Pa., has been 
made general works manager of Ideal Plastics Corp., Long Is: 
land City, N. Y. Mr. Thomas also is on the faculty of the 
Brooklyn Polytechnic Institute, specializing in teaching plastics 
and plastic mold design as a part of the engineering science and 
management war training classes which are sponsored by the U. S. 
Office of Education. 





* “PLASTICS TODAY AND TOMORROW,” AN EXHIBIT 
developed by Mopern PL Lastics magazine and until recently 
on view at Yale University, is moving on or about September 1, 
to the Architectural League, 115 E. 40th St., New York, N. Y 
During its stay in New Haven the exhibit was seen by hundreds 
of students, college professors and soldiers in training at the 
university (see photograph above). 

In New York it will be part of an exhibit sponsored by the 
Architectural League in conjunction with such groups as the New 
York chapter of the American Institure of Architects, the 
American Institute of Decorators and the Designers’ Research 
Group. The League is planning to conduct numerous sympo- 
siums in connection with the New York showing which is ex- 
pected to last for about three weeks. 


*% AMERICAN GAS ACCUMULATOR CO., ELIZABETH, 
N. J., has announced the acquisition of Stimson Reflector Co., 
Chicago, Ill., which now operates as Stimson AGA Plastics, Div. 


of the AGA Co. .. J. C. Stimson remains as general manager « 
this Chicago plant which will continue to manufacture reflector 
and lenses in transparent plastics. 


*% WILLIAM M. RAND, VICE-PRESIDENT OF MON 
santo Chemical Co., St. Louis, Mo., and general manager of th 
Merrimac Div., has been elected to the executive committee o 
the company effective November 1. He will be succeeded a 
vice-president by Daniel S. Dinsmoor, assistant general manage 
of the Organic Chemicals Div. Osborne Bezanson, vice-presidet 
and general manager of the Texas Div. will become genera 
manager of the Organic Chemicals Div. on November 1, suc 
ceeding Julius A. Berninghouse who will retire on that date 








J. EARL SIMONDS 


* J. EARL SIMONDS HAS RESUMED HIS CONSULTING 
practice with offices in the Chanin Building, 122 E. 42nd St 
New York, N. Y. He will specialize in analysis and evaluatio: 
of commercial aspects of new plastic and resinous material 
plant layout and installation; mold, tool and product design 
new applications and techniques; and postwar planning and in 
vestigations. Mr. Simonds recently resigned as eastern technical 
director of the Plastics Industries Technical Institute 

A native of Clarkwills, N. Y., Mr. Simonds received his m« 


chanical and electrical training at Pratt Institute, acquiring his 


chemistry and chemical engineering knowledge the ‘‘hard way, 
through home study. He entered the plastics industry in 1923 
as a partner in the firm of Havekost & Simonds, engineers and 
designers. In 1929 he joined the technical staff of Syntheti 
Plastics Corp., now the Plastics Division of American Cyanamid 
Co., where he was engaged for over 6 years in commercial re 
search work, in the development of new ufea applications and 
in liaison work between the laboratory and molding plant: 
through the country. It was under his supervision that the first 
“all out” urea molding plant was planned, built and equipped 

In 1935 Mr. Simonds opened offices as an independent plastics 
consultant subsequently serving many prominent firms both here 
and abroad. While affiliated with the Plastics Institute, he 
taught and lectured on plastics and techniques at the Institute ir 
Los Angeles. Returning to New York, he was active in organiz 
ing the Eastern Division of the Institute and directed all tech 
nical activities of that division. 

Mr. Simonds has written numerous articles on plastics and re 
lated subjects, and he is a frequent speaker before professional! 
and trade organizations. He is a member of the Society of The 
Plastics Industry, and The Association of Consulting Chemist 
and Chemical Engineers, Inc. 


% CONSTRUCTION OF A 3-STORY, HEAVY CONCRET! 
addition to the Leominster plant of Standard Tool Co. was ar 
nounced recently by Lionel B. Kavanagh, president and treasure 
Enlarging the floor space of the plant by 50 percent will enabk 
the company to increase the number of its employees. The add: 
tion also will provide room for a larger constant temperatur 
controlled inspection room, and for rest rooms and a hospital! 
Devoted 100 percent to war work, much of the company’s produ 


tion is gages and molds. (Please turn to page 134 
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The many-purpose Autometric Model 8 is de- 


signed for today’s requirements — precision 
boring of a wide variety of mechanical parts. 
It handles a complete job in a single setup 
— faster and more accurately. Its simplicity 


makes training of operators easy, 











Features of the 
AUTOMETRIC move 2 


@ Errorless measuring by the more rapid and 
more accurate AUTOMETRIC Method. 


@ Infinite variation of spindle speeds by finger- 
tip control. 


@ Infinite selection of feeds by finger-tip control. 


@ Steel Ways — hardened, ground, and super- 
finished. 


@ Spindle direct V-Belt driven — free of vibration. 
@ Well-ribbed body casting for permanent align- 
ment and rigidity. 


Write for full details of the Model B 
Autometric Jig-Boring Machine 
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% THE ACADEMY AWARD OF THE AMERICAN 
Society of Industrial Engineers was presented on June 30 to 
Thomas Saffady, president of Sav-Way Industries, Detroit, 
Mich. The award was in recognition of Mr. Saffady’s out- 
standing contributions to the progress of industrial engineering 
and to the war effort through the record output of his company. 


% THE JUNIOR CHEMICAL ENGINEERS OF NEW 
York, 330 W. 42nd St., have announced the election of the 
following officers: president, Lt. Raymond P. Devoluy, U. S. 
Navy Materials Laboratory; vice-president, Edward T. Maples, 
M. W. Dellogg Co.; secretary-treasurer, Andrew E. Chute, 
Foster-Wheeler Co.; and asst. secretary-treasurer, Frank 
Melaccio, Fratelli Branca & Co. 


% IN RECOGNITION OF HIGH ACHIEVEMENT IN 
the production of war materials, employees and management of 
the Pittsburg, Calif., plant of the Great Western Div., Dow 
Chemical Co., received an Army-Navy ‘‘E”’ award on July 28. 
Other plants of this company to receive similar awards are those 
which are at Midland and Bay City, Mich., and at Velasco and 
Freeport, Texas. 





WILLIAM H. MILTON 


% THE ARMY-NAVY “E”" WAS PRESENTED ON JULY 
23 to the Pittsfield Works of the Plastics Division, Appliance 
and Merchandise Dept., General Electric Co. In accepting the 
flag from Brigadier General Guy H. Drewry, William H. Milton, 
manager of General Elestric’s Plastics Division, spoke of the award 
as a recognition of the “‘little people’’ of this war who produce 
hundreds of different plastic parts which later become essential 
units in planes, tanks and ships. One outstanding performance 
of the Pittsfield plant was the perfection of mass production 
output of a complicated plastic trench mortar fuse which must 
be made so exactly that each fuse requires 64 gaging operations 
before passing inspection. Another interesting plastic part 
produced by this plant is the loop antenna housing enclosing 
radio aerials on American bombers, which employs waste clip- 
pings from Army shirt tails as filler. Master of ceremonies at 
the presentation was Louis S. Gleason, manager of the Pittsfield 
plastics plant. 


*® TAYLOR INSTRUMENT COMPANIES, ROCHESTER, 
N. Y., have been awarded the Army-Navy “‘E”’ in recognition 
of outstanding production. Col. John A. Rogers made the 
presentation of the flag which was accepted by L. B. Swift, 
president of the company. 


* A SECOND ARMY-NAVY PRODUCTION AWARD HAS 
been presented Calco Chemical Div., American Cyanamid Co., 
Bound Brook, N. J., for production of organic intermediates 
going into munitions, rubber chemicals and special fuels and for 
production of dyestuffs for military uniforms, camouflage, sea 
markers and signal devices. 


*® EMPLOYEES OF THE BRISTOL CO., MAKERS OF 
recording and controlling instruments, have been awarded the 
Army-Navy “E” for outstanding production of war matériel. 
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*% JOHN H. HOLTON, VICE-PRESIDENT OF CARRIER 
Corp., Syracuse, N. Y., has announced the appointment of C 
Robert Powers as production control manager of the Manu- 
facturing Div. with responsibility for the preparation and control 
of all manufacturing schedules, delivery and flow of material 





ROBERT A. BOYER 


*% ANNOUNCEMENT HAS BEEN MADE OF THE RES 
ignation of Robert A. Boyer as head of Ford Motor Co. Chemur 
gic Laboratories. Under his direction, the Ford research labora 
tory, in addition to other work, perfected processes for extracting 
soybean oil, developed soybean paint and devised a method of 
utilizing low grade ores and fabricating without melting or 
machining. Mr. Boyer in his new position as development 
director of Brackett Co., Cincinnati, Ohio, wil! continue work on 
the development of soybean fibre. 


% AT A RECENT MEETING OF THE BOARD OF DI 
rectors of Brown Instrument Co., Philadelphia, Pa., George M 
Muschamp was appointed vice-president in charge of engineering 
and Paul L. Goldstrohm vice-president in charge of production. 


*% EMPLOYEES FROM THE PLASTIC PLANT OF E. I 
du Pont de Nemours & Co., Inc., Arlington, N. J., gave the first 
public demonstration of the forming of transparent plastic en 
closures for bombers, pursuit ships and other military planes on 
August 9 through 14 at the War Manpower Commission’s ‘Get a 
War Job” rally in Military Park, Newark, N. J. A regular unit 
of workers from the du Pont plant formed 3-dimensional landing 
light covers for the Grumman Avenger—covers which were 
shipped from the demonstration to the factory for installation 
The exhibition showed the placing of rigid sheets of Lucite in an 





electric oven, the sheets’ pliability when heated, the ease of forma 
tion over a wooden die, the way in which the Lucite sheets hold 
the desired shape wher cooled and such finishing operations as edge 
trimming and polishing (see picture above). Other plastic items 
on display at the booth which was open free to the public each day 
were surgical sutures of nylon, brushes with nylon bristles, Army 
raincoats made from a plastic-coated fabric, seamen’s life jacket 
lights and water filters 
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An Outstanding 
Molding 
Compount 
and an Expert Molder 


Join Hands — Phene 


This beautiful Chesterfield Cigarette display 
tray for Liggett and Myers Tobacco Com- 
pany, molded by the Niagara Insul-Bake 
Specialty Co. of Albany, New York, from 
K.E.M., the one great and outstanding con- 
tribution toward Phenol and Formaldehyde 
conservation. 

The large display tray, weighing 19 ounces, 
required no Phenol and less than 2 ounces of 
Formaldehyde. 

Niagara Insul-Bake Specialty Company, with 
a reputation for artistic design and effective 
commercial molding, were the first to visua- 
lize the contribution K.E.M. had made to the 
Plastics Industry and pioneered the first 
large molding job of K.E.M. 

Investigate this less-critical compound for 
your next molding job. If the End-Uses are 
sufficiently essential, use of Phenol up to 15% 
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is being allocated to produce a stronger 
K.E.M. with qualities comparable to the 
usual phenolics. 


Along with the development of K.E.M.., 
MAKALOT Phenolics remain supreme in 
their field for that War Contract or that 
tough molding job. Inspect this typical list 
for the solution of your problem. 


#1040—The best Low Loss compound yet de- 
veloped for MFE work. 

#1163—Available for CFG contracts. Unsur- 
passed in molding and final quality. 

#93-C—For CFI-10 work. Approaches CFI- 
20 in strength, yet has flowing and 
molding qualities equal to many 
wood-filled compounds. 

#2962—Supreme for the past 7 years for satis- 
factory mold shrinkage. NEVER 
cracks around inserts. Supplied for 
Compression, Transfer and Jet Mold- 
ing. 


‘KEEP EM MOLDING | 








akalot 


CORPORATION 
a 262 WASHINGTON ST., BOSTON, MASS. 
te, Central — Representative: C. R. Olson, 1020 15th St., Rockford, Ill: 
. Ww Pacific Coast Representative: 
Meno, tacquens-* Milton Turk; 1425 S. Flower St., Los Angeles Calif. 


The Independent Producer of Superior Plastics 









SEPTEMBER * 1943 

















* L. H. AMRINE, PRESIDENT OF IMPERIAL MOLDED 
Products Corp. and proprietor of Imperial Tool Works, has been 
elected to the Board of Directors of the Chicago Section of 
S.P.E. Mr. Amrine replaces E. S. Rinehart who has been trans- 
ferred to the St. Louis office of Spaulding Fibre Co., Inc. 


* AT THE AMERICAN CHEMICAL SOCIETY'S PITTS- 
burgh meeting on Sept. 6, the Industrial and Engineering Chem- 
istry Division held a symposium on research management in 
small laboratories. Presided over by F. J. Curtis, development 
director of Monsanto Chemical Co., the symposium considered 
the best methods of conserving chemical research facilities through 
the full use of small and medium sized laboratories. Representa- 
tives of chemical, engineering and consulting firms participated. 


*% DR. RAY B. CREPPS, DIRECTOR OF THE MATERIALS 
testing laboratories at Purdue University, on Sept. 1 joined 
Owens-Corning Fiberglas Corp. as director of the testing division 
of the company’s research laboratories at Newark, Ohio. 





% WEATHERHEAD CO., CLEVELAND, OHIO, PRO- 
ducer of tube and pipe fittings, last October started a training 
program in plastics. The project, sponsored by the U. S. Office 
. of Education under the supervision of Fenn College, had the ob- 
ject of supplying a nucleus of skilled workers schooled iv the de- 
sign and production of plastics so that the company would be in a 
position to convert some of its products to plastics. Previously 
the Weatherhead Co. had supplied many plastic parts but had 
not manufactured them in its own plants. 

The course is divided into 2 classes. After completion of a 16- 
week beginning course, the students shift to the advanced class 
and are succeeded by a new crop of beginners. Both classes meet 
twice each week for 2-hour sessions. Supplementing the PLas- 
tics CaTaLoo which is used as a general guide, each student 
keeps a notebook which he is encouraged to maintain for future 
reference. The course is carefully outlined, one subject being 
covered completely before another is taken up. Warren V. 
Price, plastics engineer for the company and instructor in these 
classes, has found that blackboard explanations often prove more 
beneficial than hours of oral description (see picture above). 
Plastic samples and motion pictures are used when possible 
to illustrate a point at issue. Classroom work is supplemented 
by demoristrations of actual molding processes. Intentionaliy 
incorrect molding methods sometimes are used to emphasize 
such things as the importance of correct molding cycles. 
Throughout the course students are encouraged to draw their 
own conclusions after the facts have been given them. From 
time to time advanced students make inspection trips to other 
plants. Graduates are advised to study trade literature. 


Sorry! 

*% IT HAS BEEN CALLED TO OUR ATTENTION THAT 
in the August issue, page 69, Item 9, we failed to mention that 
the tubing used in the manufacture of the U. S. Drum and Fife 
Corps plastic fife is Tulox TT tubing extruded by Extruded 
Plastics, Inc. 


* WE ARE INFORMED BY THE CELLANESE CELLU- 
loid Corp. that the company’s Lumarith X has been specified 
for the housing of the Air Corps flashlight described on page 63 
of the May issue. 








S.P.I. News 





Plans for the fall SPI meeting are going forward rapidly under 
the active sponsorship of the Committee on Arrangements 
The speakers’ program is shaping up nicely and the Committee 
has announced that among the several speakers who already have 
accepted places on. the program is the Honorable Fiorello H 
LaGuardia, Mayor of the City of New York. The important 
matter of ‘“‘War Contract Termination” is to be discussed by Eric 
A. Cammon, member of the accounting firm of Peat, Marwick, 
Mitchell & Co., while Architect Alden Dow is to address the meet- 
ing on “Plastics in the House of the Future.” Both subjects 
cover matters which we hope will be of early concern to the 
industry for they will vitally affect the industry in the postwar 
period and, as such, merit consideration in all future plans. Two 
new members have been appointed to the Fall Meeting Commit- 
tee. Mrs. E. W. Levien is to be in charge of the entertainment 
for the ladies, and C. W. Marsellus is to have supervision over a 
plastics exhibit, one of the many innovations in the plans for this 


year’s Fall Conference 
. os . 


Second in the series of 4 monthly meetings of the New York 
Chapter was held at the Hotel Waldorf-Astoria in New York City 
on August 19. Phil Carroll, Jr., business consultant, addressed 
the group on “‘Incentive Wages.”” He pointed out the advantages 
to be gained by plans of this type and cited many examples of the 
increase in productivity per man and machine in plants where the 
incentive principle is employed. Because of the evident wide- 
spread interest in the series of discussions, résumés of the talks 
and principles involved are to be made available to all SPI mem 
bers in printed form. The first booklet will cover ‘Job and Indi 
vidual Merit Rating,”’ the subject of C. H. Uhlir’s address at the 
meeting on July 15. Herbert Spurway, Boonton Molding Co., 
will address the third session on Sept. 16, on the subject of ‘‘Load 
and Progress Charts.” 


One of the most active groups in SPI and one which gives 
every evidence of continuing out in front is the Post-War Planning 
Committee headed by Charles P. Livingston. The main objec 
tive of this committee, whose initial meeting was held in New York 
City on August 6, is to make sure that the plastics industry holds 
the ground it has gained during the war and takes the most ef 
ficacious approach to furthering its postwar trade position 


J. D. McDonald, chairman of SPI Pacific Coast Section, has 
recently been elected chairman of the Los Angeles Chapter, and 
Dwight Hirsh, secretary-treasurer. Roy Peat was elected chair 
man of the Pacific Coast Technical Committee to serve as repre 
sentative on the National Technical Committee. 


A meeting of the SPI Technical Committee Sub- Division chair 
men was held in Detroit, Mich., on July 29, to set up a program 
for the current year. Among the projects on the agenda is the 
development of an engineering classification of plastics to be 
handled by a committee appointed expressly for the purpose 
In addition to that important project, the committee is to as 
semble data and information on insert design, molding tolerances, 
processing methods, mold design, dimensional stability, design 
criteria, machinery methods, finishing and test methods. 





Due to the paper shortage, an index to Volume 20 of 
Modern Plastics (Sept. 1942-Aug. 1943) is not included 
in this issue. A limited number of indexes has been 
printed, however, and these are available to subscribers | 
who request them from the Readers’ Service Dept. 
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Power operated 
turret on a Martin 
Marauder with hard 
hitting twin 50-cal- 
ibre guns ready for 
combat. 


Photograph courtesy 
of The Glenn L. 
Martin Co. 
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IN PLASTICS 












... exemplified in 


Gun Turret Control Grips 














These molded grips place and keep “the situation in hand” for aircraft 
gunners in power-driven turrets by providing instant, continuous con- 
trol over communication, gun firing and turret rotation. Each grip has 
firing trigger, power control lever (which breaks circuit on release of 
hand pressure) and thumb-switch for inter-communication and high- 
speed rotation of turret. A pair can be used in combination to accom- 
modate from 2 to 6 circuits; the same circuit can be operated from both 
grips or independent circuits can be wired to each. 


The grips resulted from research and evolutionary design by our staff. 
In addition to maximum operating efficiency, compactness and weight- 
saving features, they had to be durable under extreme conditions of serv- 





THE SYMBOL OF 
ENGINEERING EXPERIENCE 


ice. We produce them to withstand a temperature range of —70° to 180° F. AND MOLDING SKILL 
PLASTIC MANUFACTURERS 
INCORPORATED 
INJECTION AND TRANSFER MOLDING 





FORMERLY THE THOMAS MASON COMPANY, INC. 
STAMFORD, CONNECTICUT 
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E two main present developments in the British plastics 

I world, apart from steady progress in fields of research and 
substitution, are 1) strong moves by leaders of the plastics in- 
dustry to persuade the British Government to give its assist- 
ance in developing home production of plastics raw materials on a 
seale far larger than ever before; 2) the launching of widespread 
publicity on behalf of the plastics industry as a whole—publicity 
designed not only as goodwill propaganda, but also as an effec- 
tive means of counteracting many wild misconceptions and exag- 
gerated claims going around about the future of plastics. 

Details of the publicity plan have been given by Major. Stanley 
M. Mohr, chairman of the British Plastics Federation, speaking 
at the Federation's annual meeting. ‘‘The magnetic attraction 
to investors of shares bearing the magic title Plastics has been 
very noticeable of late, but I am not sure that this state of af- 
fairs is altogether desirable,” he said. “The public should 
know “that the plastics industry in this country has many ob- 
stacles to overcome and innumerable problems to solve before it 
reaches fuli maturity and is not necessarily the Eldorado which 
people ims.gine.”’ 

Major Mohr went on to reveal that the Council of the Federa- 
tion has been prep-.ring a propaganda campaign with the long- 
term obje:tive of promoting public recognition of plastics as a 
class of many high quality, reliable materials, of widely differing 
characteristics, which make each material ideally suitable for 
many and varied purposes. At the same time, the campaign 
will endeavor a) to kill the belief that plastics are extremely 
cheap and therefore nasty; b) to kill the belief that all plastics 
are really one magic material (probably made from milk) that 
can do anything; c) to explain the various types of plastics, 
their limitations, uses and applications. Funds for this cam- 
paign, which will be on a national scale, will be provided by volun- 
tary subscriptions from various member firms of the Federation. 
Incidentally, this campaign is only one of many new and vigor- 
ous measures which the Federation is planning in order, as Major 
Mohr expressed it, “‘to get our house in order in good time with 
an eye to the future.’’ Greatly increased revenue is to be sought, 
and it is hoped to weld together all sections of the British plastics 
industry into one united body, to help towards increased ef- 
ficiency and influence in postwar years. 

The need for much greater home production of raw mate- 
rials was stressed by Kenneth M. Chance, chairman and manag- 
ing director of British Industrial Plastics, Ltd., one of our most 
progressive plastics firms, in his annual review accompanying 
the annual report of his firm. He pointed out that with the ex- 
ception of cellulose, all the basic raw materials needed for the 
plastics industry were actually available in Britain. Unfortu- 
nately, conversion machinery was not available to the same ex- 
tent, and very elaborate and costly plant would have to be in- 
stalled before any progress could be made in the production of 
the chemicals required for conversion into plastics. He sug- 
gested that the interests of the country might best be served by 
confining this manufacture to one huge factory, and setting up a 
large monopoly chemical concern which would work in close 
conjunction with the plastics industry. 

But Mr. Chance condemned the present state of affairs, com- 
plained that he found it “difficult to understand why even now 
there are few signs that the country’s native resources will be 
utilized to the best advantage for production of these raw mate- 
rials.” Coal and limestone, the principal basic raw materials for 
plastics, were plentiful enough. The distillation of British- 
produced coal would provide most of the important 1aw materidls 
and yield as a by-product gas for the generation of electricity. 
Vet the popular tendency still seemed to be to concentrate on 
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the work done in the United States of America in deriving thes« 

raw materials from oil instead of coal. ‘“‘Why in Britain should 
we slavishly try to imitate methods adopted by other countries 
for the utilization of their native resources which we do not 
possess, instead of devising methods of utilizing our own native 
resources?”’ 

Meanwhile, further evidence of the move toward home pro 
duction is contained in the listing by Dr. Herbert Levinstein, a 
research expert, of the plastics raw materials which it is now pos 
sible to make in Britain. These inclhide phenolic plastics and 
derivatives (such as polyphenols), phenolic resinoids, amino 
plastics from urea and derivatives, cellulosic plastics, such as 
acetate and nitrate, glyptals, polystyrene and methyl methac- 
rylate polymers. A further development has been the sug- 
gestion, supported in many quarters, that the British plastics, 
coal, gas, chemical and allied trades should pool their research 
resources with the object of directing plastic research to a com 
mond end: that of ensuring a cheap, adequate and effective 
supply of raw materials. It is hoped that a new plan for spend- 
ing £1,000,000 on research into the development of the coal 
industry and its byproducts will help in this direction. But it is 
realized that much bigger research, devoted more exclusively to 
plastics, is needed. The interesting developments in the United 
States of America, where the plastics industry is now regarded as 
so important that it is receiving actual financial assistance 
from the U. S. Government, is constantly being quoted as an ex 
ample to be followed. So far nothing concrete has come from 
the Government, but the decision to go ahead with a huge hydro 
electric scheme in Scotland, a result of which will be the setting 
up of innumerable new light industries, shows hopeful prospects 

A general idea of the Government outlook was given by 
Mr. L. P. B. Merriam, our Controller of Plastics, Ministry of 
Supply, in a recent speech. He pointed out that whereas at the 
beginning of the war only one section of the plastics industry was 
controlled, now every type of material was controlled either by 
statute or by voluntary direction—amounting in all to about 50 
differént materials. He emphasized the Government's principal 
concern being with the use of plastics for war production, reveal 
ing that today, in fact, a// plastics in Britain were used specifically 
for war production purposes. He added that some of the mate 
rials were now being brought over from America under Lease 
Lend (as a consequence the Plastics Control kas become a trad 
ing control, dealing in many millions of pounds per annum 
But, added Mr. Merriam, there was an express arrangement that 
none of these imported materia's should be used for export to non 
Allied countries. Announcing that the raw materials position for 
1943 was “‘satisfactory,’’ Mr. Merriam drew attention to the 
large numbers of women now employed in plastics molding, etc 
A questionnaire to 500 molding, manipulating and fabricating 
firms, he said, revealed that 80 percent of women operatives were 
engaged on “munitions production.’’ Of the total number of 
women employed, 70 percent were working for member firms of 
the British Plastics Federation. 

In conclusion I must emphasize the continued and tremendous 
activity in plastics investments. Firms such as Imperial Chemi 
cal Industries, Ltd., British Celanese, Ltd., and Thomas de la 
Rue, Ltd., are going ahead with their big-scale research schemes, 
which I mentioned in the last letter. Since then Mr. Samuel 
Courtauld, chairman of Courtaulds, Ltd., speaking at the annual 
meeting, has revealed that the company’s research laboratories 
are to be extended on a much wider scale to investigate pos- 
sibilities of extending the company’s activities in both textile and 
plastics trades. Another interesting development has been the 
setting up of a subsidiary plastics company by a firm of aero- 
nautical engineers, Cornercroft, Ltd. (who also have interests in 
Northern Aircraft and Engineering Products, Ltd.). The new 
company, Cornercroft (Plastics), Ltd., is to work on the develop- 
ment of precision engineering in conjunction with the ‘closely 
allied” industry of plastics. This development, of interest in 
plastics in the aircraft world, is worth noting, because so far we 
seem to have been behind other countries in this field. (Mazled 
by Denys V | Baker.) 
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Curved or Irregular Surfaces 


finished with Production-Line Speed 
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PORTER-CABLE 


Wet-Dry Belt Surfacer 
is 5 to 25 Times Faster! 


Specially designed for concave or convex surfaces, recesses 
and hard-to-get-at places, the Porter-Cable Wet-Dry Surfacer 
(Model B-6) is turning out the work at a pace that often seemed 
incredible to production men until they've seen for themselves. 
It's a real discovery to watch this new plastic finishing method 
deliver speed with accuracy and low cost, and eliminate flow, 
discoloring and dust. 


VERSATILE! The Porter-Cable Wet-Dry Belt Surfacer is 
taking over many jobs from work-swamped machines and re- 
ducing bench operations to a minimum. The flexible abrasive 
belt follows contours easily. It removes gates, parting lines, 

MODEL B-6 flashings— it finishes rough spots, smooths molded defects—it 
gives over-all finish—it machines true flats on bosses, abutting 
rims and faces. With a simple platen behind the belt, it finishes 
identical surfaces uniformly on repeated operations. On most 
jobs, Porter-Cable Surfacing may be done free-hand. 





od Mew 
% The Porter-Cable Wet- 
Machining MWelhod | Dry Surfacer has been a 
| . revelation to many plastic 
users. Send for our new 
booklet, WET-DRY BELT For large scale precision work 
SURFACING, or call your on identical a, se 
7 wet, the t adheres 
Porter-Cable _representa- to true-flat platen back- 
tive—his name is in the ing. Thus, micro-cuts 
phone book. can be taken off to close 
limits, with exact uni- 
formity, piece after 
piece. Fixtures mount- 
ing a gang of pieces 


. be used for finish- 
PORTER-CABLE Machine Co. me ot fron dee denny 


1606-9 N. Salina St. SYRACUSE, N. Y. 


MODEL G-8 





















Fiberglas plastics 


(Continued from page 88) of J. D. Lincoln that 
he has had a Fiberglas reinforced plastic showing a tensile 
strength of 83,000 p.s.i. No data were given in his talk as 
to the related properties of that particular material. 

A combination of specific gravity in the order of 1.6 to 1.8 
with tensile strengths in the order of 45,000 p.s.i. or higher, 
obviously ensures an exceptionally favorable strength-weight 
ratio and makes these products superior in this respect to any 
metal used in aircraft construction. It may be worth while 
to examine the known physical properties of glass fibers and of 
the textiles fabricated from them. 


Tensile strength of glass fibers 


Figure 3, based on a published report prepared by Dr. F. O. 
Anderegg,* shows graphically the remarkable relationship be- 
tween the diameter and tensile strength of glass fibers. The 
circles are drawn to visualize the various commercial sizes of 
Fiberglas fibers by enlargement from a common base. The 
curve indicates that the finer textile fibers having a diameter 
of approximately .00023 in. show a tensile strength well in 
excess of 250,000 p.s.i. From this point the curve rises very 


s° : “The Strength of Glass Fibers,"’ by Dr. F. O. Anderegg. 


TABLE I. 





It is significant that glass fibers with a diameter be 
low .00010 in. have tensile strengths as high as 2,000,000 p.s.i 
These extremely fine fibers have been made experimentally i: 
limited quantities and show promise of postwar importance. 
Tests on individual fibers are merely indicative of th« 


sharply. 


unique strength property of glass fibers. The realizabk 
strength, after the fibers have been fabricated into yarns or 
cloths, is inevitably less than the strength of individual 
fibers and is influenced by the construction of the yarn o1 
weave of the fabric and by the method of combining the rein 
forcement and the resin. The apparent fact that tensile 
strengths in the region of 83,000 p.s.i. have been achieved 
suggests that still higher strengths may some day be ob 
tained, using standard textile fibers, when the fabricators 
learn how best to embody their reinforcement in the matrix 


Dimensional stability 

Because individual fibers are like exceedingly fine glass rods 
—solid, not hollow—they do not absorb moisture within them 
selves nor do they shrink or swell under the influence of mois 
ture changes. The coefficient of thermal expansion of glass is 
very low, and this property becomes negligible when the in 
dividual glass fibers are twisted into a strand. 

Glass fibers are perfectly elastic—that is, their breaking 


‘SUMMARY OF PUBLISHED DATA ON FIBERGLAS-REINFORCED PLASTICS 


Physical properties of some Fiberglas-base laminates 


1 2 
Fiberglas base fabric ° ECC-11-128 
Type of resin Phenol Allyl tf 
formaldehyde 
Tensile strength, p.s.i. 14,000-20,000 41,500-—49,400 


Flexural strength, p.s.i. 20,000-27 ,000 22,000-28,700 
Flexural modulus, p.s.i. 
Compressive strength, 

p.s.i. 42,000-47 ,000 
Impact strength, 


notched Izod, ft.-Ib. 


55,300-63,100 





1,000,000-2,000,000 1,750,000-2,080,000 310,000-1,510,000 


Longitudinal® Transverse Longitudinal? Transverse 
ECC-11-148 OC-63 
Allyl tf CR-39 
27,400—40,700 18,500-37,500 76,400 800 
4200-—24,600 4200-25,400 59,000 2000 
280,000-1,630,000 4,040,000 850,000 
25,400 52,200 15,000 


per in, of notch 5.0-6.5 20.0-24.6 13.6-25.0 12.9-16.0 23.9 10.0 
Water absorption, per- 
cent 
24 hr. 0.3-0.5 0.3-0.6 (25° C. 0.5-2.7 (25° C.) 
EY Gk se 0.7-1.0 0.6-2.8 
Specific gravity 3. Ci sa Fo aes 1.736 1.872 
Average tensile properties of some Fiberglas-base laminates 
Longitudinal Transverse*® Longitudinal Transverse 
Fiberglas base fabric OC-63 ECC-11-161 
Type of resin Phenolic Urea-pheunolic 
Proportional limit—tangential, p.s.i. 4800 4600 3300 3900 
Proportional limit—.01 percent offset, p.s.i. 6600 4600 5500 
Yield strength, .2 percent offset, p.s.i. 30,900 28,100 13,700 13,000 
Ultimate strength 38,000 37,700 27,400 19,700 
Modulus of electricity, p.s.i. xX 108 4 2.13 1.76 1.14 
Elongation before fracture, percent 2 3.5 2.5 
Specific gravity 1.64 1.74 





ECC-11-128—all glass; 


Lganetonations: rs count, warp 
muslin fill; count, pe eed oe fill 12/in., ECC-11-161—all glass; count, warp 
38, ete.). ') 1943 ‘PLastics CaTaLoc, tics Properties Chart. 


42/in., fill 32/in. ECC-11-148—all glass; count, warp 30/in., fill 19/in. OC-63—glass warp, 
29/in., fill 17/in. *Unidentitied. R 
2 MoperRn PLastics 20, 102ff. (June 1943). * Mopern Prastics 20, 96ff. (June 1943). 


Columbia resin series (C. R. 10 C. 
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TODAY’S PLASTICS ARE FAR STRONGER 
THANKS TO RAYCO COTTON FILLERS 


With America’s involvement in War, there sprang up a tremen- 
dous demand for strong plastics to replace or complement scarce 
metal parts. Thermosetting plastics using wood flour fillers were 
found to lack the strength essential to dependable performance 
under severe operating conditions. Army, Navy, Air Force and 
Lease-Lend tests revealed that plastics filled with cotton flock such 
as Rayco cotton ‘“‘Filfloc,”” possessed the requisite strength. As the 
ingenuity of plastics engineers made possible the molding of larger 
articles, fillers of greater strength were needed, and Rayco macerated 
cotton fabric “‘Fabrifil’’ was evolved to fill the need. Still further 
progress led to the devising of Rayco cotton “‘Cordfil,”” representing 
today’s maximum achievement in filler strength. 


Insist on compounds containing 
RAYCO-Fillers— for good flow 


and maximum strength. 


RAYON PROCESSING CO. inc: 


60 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Dewclopers aud Producers of 
Cotton Fillers for Plastics 
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strength and limit of elasticity are identical. There 
is no cold flow nor unsatisfactory fatigue phenomena. Tests 
show that individual glass fibers and the yarns made 
of them have a stretch of approximately 4 percent at 
tensions approaching their breaking strengths. This is not 
materially different from the stretch in hemp and some other 
organic fibers, but the tension required to develop that 
stretch is very much higher in Fiberglas. Thus, a pull that 
would stretch or rupture an organic-fibered fabric might have 
no apparent effect on an equivalent Fiberglas fabric because 
of the marked difference in ultimate tensile strengths. When 
the Fiberglas material is subjected to much higher stresses, 
the elasticity of the glass comes into play before failure occurs, 
largely explaining the high impact strength of properly de- 
signed Fiberglas-reinforced plastics. 


DRAWING, COURTESY OWENS-CORNING FIBERGLASS CORP. 
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FIBER DIAMETER IN TEN THOUSANDS OF AN INCH 





3—-The remarkable relationship between the diameter and 
tensile strength of glass fibers is sharply emphasized by 
this graph. The circles represent various commercial sizes 
of Fiberglas fibers by enlargement from a common base 


There is, of course, a moderate stretch in Fiberglas yarns 
and fabrics as in other textiles, attributable to the twist in the 
yarn or the weave of the fabric. When the fabric is coated or 
impregnated with a resin, the interstices in the fabric are filled 
and this stretch disappears. 


Moisture adsorption and absorption 


With organic materials, the gain in moisture content from 
exposure of a ‘“‘bone-dry” material to air having a high rela- 
tive humidity is called absorption, since the moisture enters 
the fibers and is not merely a surface phenomenon. Most 
ofganic materials shrink or swell and many lose strength from 
the effects of moisture—undesirable properties for reinforced 
plastics. 

Glass fibers do not absorb moisture from the air but they 
may gain very slightly in weight—about '/,» of 1 percent 
when determined by precision methods—by acquisition of 
moisture from water vapor on the surface of the fibers. This 
extremely low moisture adserption tends to aid in establishing 
and maintaining an intimate bond between the fibers and the 
resin, preventing entrance of moisture through or around 
exposed ends of fibers. Since in aircraft applications gain in 
weight due to atmospheric changes may amount to a great 
many pounds in a large ship, the low moisture adsorption of 
Fiberglas is one of the factors contributing to its use as a 











thermal insulation and acoustical material. While this 
property remains constant with respect to the Fiberglas en.- 
ployed as a plastic reinforcement, it becomes negligible so 
far as that product is concerned if the resin itself gains in 
weight by moisture absorption. 


Compatibility of resins with the glass 

Since glass fabrics normally are made with a sizing or su 
face coating on the individual fibers, this coating must | 
taken into consideration in treating Fiberglas material with 
the selected resins. In some cases the coatings normal! 
used appear to aid in securing the desired bond while in others 
the coating must first be removed by heat-cleaning or washing 
the fabric. 

Although fire resistance is a desirable property in all ai: 
craft parts, it is of minor importance in the face of other ob 
jectives which govern the selection of materials. Fiberglas is 
completely incombustible in its untreated form, but when sub 
jected to heat or fire the glass fibers may soften or melt (at 
temperatures around 1000° F.). Here again the property is 
of no significance unless the selected resin is also incombustible 
or slow burning. 


Durability 

Glass fibers possess exceptional chemical stability, and hav: 
an indefinite life under normal conditions of exposure or us¢ 
Because the fibers present a very large surface area in relation 
to mass, they are somewhat more susceptible to the action of 
acids and alkalis than the same glass in mass form. This 
characteristic is offset by the use of extremely resistant and 
stable glass compositions. 

While it is too early to estimate the durability of glass as a 
component in reinforced plastics, it is probable that its life 
will greatly exceed that of the matrix. In this connection 
the one factor that must be taken into consideration is fiber 
abrasion due to excessive flexing. The individual fibers in a 
fabric have a tendency to rub one against the other under 
flexing conditions causing fiber breakage and eventual weaken 
ing of the fabric. This action is partly offset by the use of 
fiber lubricants applied before the yarn is constructed 
However, since the lubricants may be destroyed by heat o1 
oxidation and not replaced by proper treatment, the manu 
facturers of Fiberglas fabrics do not recommend their applica 
tion where constant or severe flexing is anticipated. When 
such fabrics are used as a plastic reinforcement, the factor 
of internal abrasion becomes a negligible consideration in the 
design of the end-product, since there is no published evidence 
that this abrasion has any effect on the durability and service 
life of laminates. 





New army bugle 


(Continued from page 86) 

All types of jigs, fixtures and holding clamps were experi 
mented with until eventually one fine day a perfect, com 
pleted bugle was produced. As is always the case in a new 
development, this one bugle was practically a museum piece 
having cost many thousands of dollars to produce. As in all 
such cases, however, after the experimental work and tools 
had been paid for, the speed of production which is inherent 
in all plastic molding has made this conversion a worthy one. 


Credit—Material: Tenite II. Molded by Elmer E. Mill 
Corp. for Chicago Musical Instrument Co. 
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proves its worth in scores of 
applications 


The rich experience of America’s lead- 
ing manufacturer of synthetic resins 
is now proving its worth to the 
rapidly expanding laminating indus- 
try. For RCI’s complete new line of 
phenolic laminating and bonding 


resins and varnishes has 
passed the severest elec- 
trical and mechanical 
tests with flying colors. 
These new resins and 
varnishes are now avail- 
able in quantity for wood- 
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bonding, low-pressure molding of 
high-strength paper, fiber glass in- 
sulation, and applications requiring 
extreme water resistance. 

These products, plus the opening 
of a new RCI phenol plant, and the 
services of RCI’s techni- 
cal staff can help sub- 
stantially to solve your 
production problems. For 
full information write to 
the Sales Department in 
Detroit. 
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Booster coil housing 


(Continued from page 97) mold section was removed 
from the part by hand, reloaded into the mold and this cycle 
again repeated. 

Even with the 3 minutes of chill, however, the unit was so 
pliable that it would not maintain its shape perfectly and an 
egg-shaped opening results. In order to eliminate this diffi- 
culty, a new step was introduced: the molded part was pushed 
part way back on the force plug while the loose section of the 
mold was being removed. Figure 5 shows a molded housing 
with the loose mold section still attached. Figure 6 shows 
the housing on the force plug just as this loose mold section is 
being removed. 

After the loose section had again been replaced in its 
proper position in the mold, the molded part was removed 
from the force plug and set on a shrink plug. The part was 
allowed to cool on the plug before being put in a tote box. 
This eliminated to a great extent most of the egg-shaped 
openings, but those pieces that still distorted slightly were 
again heated and pushed down on the shrink blocks. Some 
of the parts continued to crack around the back but this was 
overcome by adding material to strengthen this section. This 
not only eliminated the cracks but also aided the material flow 
considerably, which in turn eliminated all porous parts. 
Detailed drawings of the booster housing (Fig. 7) will give the 
reader a clear idea of the problems encountered in the design 
of the tools. 

This development, begun before the war, has been com- 
pleted in time to meet the intensified demands of our military 
and naval air forces. Never again will it be necessary for 
the ground crews of our aviators to ‘‘jack up the hind whee]”’ 
in order to get the motor started. Positive in its action and 
instantaneous in its result, this baby miracle has again proved 
the worth of plastics materials in their proper place. 


Credits— Material: Durezs. Molded by American Insulator 
Corp. for Eclipse Aviation Div., Bendix Aviation Corp. 





Navy training bayonet 


(Continued from page 70) kick press. After the polishing 
operation, the guard is then ready to be assembled 
on the bayonet, where it is held securely in place by two rivets. 
After the assembly of the two grip halves, the bayonet is then 
ready for packing and shipping. 

This bayonet job was started in the right way—that is, by 
producing an inexpensive experimental mold for a 3-in. section 
of the blade. By this means it was possible to determine the 
proper design of the blank and the proper molding conditions, 
and to calculate the approximate strength which the blade 
would have after molding. Also, by building this experi- 
mental single-cavity die considerable time was saved in get- 
ting into production. 

It should be emphasized that this training bayonet has 
been a plastic item from the very beginning and does not rep- 
resent a substitution of plastics for metal. It has, however, 
become the means of releasing thousands of steel bayonets for 
combat duty. Because the production capacity for steel 
bayonets throughout the country is somewhat limited, it was 
necessary to use some other type for training purposes, and 
the plastic bayonet was developed to fulfill a function for 
which the material is eminently adapted. The toughness and 
rigidity of phenolic resin board, its high impact strength and 
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moisture resistance fit it for rugged service and condition it 
for hard wear. The ease with which the blanks can be 
molded and their low bulk factor are also important consider.- 
tions where speed of production is essential. 

While it is true that there is very little chance that one of 
Tojo’s slant-eyed maniacs will be run through by one of these 
plastic bayonets, they will play an important role in teaching 
our sailors the rudiments of bayonet warfare so that when it is 
time for a little pig sticking they will not be caught napping. 


Credits—Material: Bakelite phenolic resin board; Lumarith 
Molded by Pro-phy-lac-tic Brush Co. 


Victory garden insect spray 


(Continued from page 83) like any other garden tools, 
their life is dependent on the care taken in their handling and 





storage between seasons. 

Post-seasonal uses suggested for the fine, misty, continuous 
spray of this gun include indoor mothproofing, fly spraying and 
deodorant spraying. Farmers are using it, the manufacturer 
reports, to spray livestock, barns and milking stalls as an 
added precaution against flies and their constant menace to 
human health. It is also used to spray chickens and chicken 
coops with considerable saving in time because a constant 
spray is emitted. 

An aid to the success of both amateur and professional 
gardeners in their efforts to relieve our coming food shortage 
by waging war on our insect enemies, this garden spray is 
unique in the plastics field in that plastics have not only 
helped replace scarce metals—the old metal spray gun 
weighed more than 1 lb. whereas only 2 oz. of metal are used 
in the entire assembly of this unit—but they also have per 
mitted the designers to use paper and wood in conjunction 
with the plastic parts to produce an article which is rugged 
and balanced in construction and design. 

Credits— Material: Tenite II. Spray designed by American 


Speciality Co. in collaboration with Plastic Engineering, Inc., the 
molder. 





Aircratt sub-assemblies 
(Continued from page 82) 


Figure 6 shows a bracket support for a heater used in 
bombing planes. Formerly made of metal, brackets were 
hard to stamp out because of the depth of the draw and 
sharpness of the angles for the sides. A joggle or indentation 
in one corner also contributed to the difficulty of the bending 
and forming operation. Using the urea laminate, it was 
comparatively simple to put the patterns in the mold and 
employ a rubber diaphragm pressure to complete the shape 
The molded bracket has passed weight load tests satis 
factorily, with a large margin of safety. 

The bomber observation dome ring shown in Fig. 7 is 
another laminated part made by the same low-pressure 
method. Mold work is progressing on other items for air 
craft use, and the company is confident that the definite 
advantages of laminated piastics in such applications as these 
will ensure them a place in the postwar air picture, as well 
as in other industrial and commercial fields. 


Credits—Material: Synton, based on Plaskon urea or Bakelit: 
phenolic resin. Molder: King Plastics Corp. 
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. the markets of tomorrow, raw materials 

will battle raw materials. It will be steel vs. Plastics . . . 
wood vs. Plastics . . . glass vs. Plastics . . . rubber vs. 
Plastics . . . etc. %& The future of Plastics depends upon 
their ability to do a better job for the particular purpose 
than the raw materials they replace. And, naturally, the 
benefit of the doubt will always lie with the traditional 
materials. % The time to evaluate your Plastics . . . and 
thus be armed with facts and figures . . . is now! We 
offer a complete Plastics Testing service covering service- 
ability, composition, and practical application. We have 
a specially designed, conditioned room for testing Plastics 
under all conditions of temperature and humidity. * To 
meet post-war conditions, we offer a special series of 
comparative tests in which Plastics are compared with 
the raw materials they are to replace. If test results are 
negative, suggestions for improvement may alter the 
picture. %& We recommend prompt action in prepar- 
ing your Plastics for civilian markets . . . with 


the aid of Testing. Write. 


* Member of A. C. C. L. 


PANY, INC. 





Chrome plating molds 


(Continued from page 100) is done dry. An aloxite finish 
can be used satisfactorily in some cases if a high finish is not 
required. 

Polishing is an operation that should be done in the tool- 
room, since a toolmaker knows his dimensional limits, 
contours and radii, and when sharp corners should remain. 
It is then the plater's responsibility to maintain these con- 
ditions. Because of the high reproducibility of chromium, 
any defects in the mold surface are greatly accentuated. 
This fact should be given serious consideration when setting 
up polishing conditions. 


Plating cycle 

When the mold comes to the plater, it should be lightly 
cleaned and pickled to remove oxidation due to toolroom 
handling. Then it is brushed lightly with a soft bristle brush 
on a flexible shaft, using an Al,O; (aluminum oxide) and 
sperm oil paste. The paste is washed off in an organic 
solvent and the brushing operation repeated, using dry 
aluminum oxide powder. This operation gives the mold 
surface the highest possible luster as a good reproducible 
base. Now it is ready for stopping off. 

The outside or non-working sections of the mold are 
lacquered to confine current density to the actual area re 
quiring plate. This area shall comprise the entire molding 
and flash sections to eliminate the danger of sticking. Holes 
in the mold proper are lacquered or plugged to prevent 
excess gassing which otherwise would keep plate very thin 
at these points. When plating inserts or wedges that have 
been pre-fitted, it is advisable to use sheet lead for wrapping 
prior to lacquering. This keeps the edges sharp and pre- 
serves dimensions on ground, fitted parts. 

A few basic rack designs will make the mechanical set-up 
comparatively simple. The anode arrangement is made in 
“octopus” form for its simplicity of design as well as its 
flexibility (see Fig. 2), eliminating the long-drawn-out process 
of making a complicated anode for each job. The “octopus” 
is used to put the plate where it is wanted by pointing the 
wires into low corners and away from high points. When 
working with a chromium bath, a plating bath that sets an 


all-time low for efficiency, these properties are essential, 
While the ‘octopus’ is designed primarily for complicated 
forces and cavities, flat anodes can be utilized for plating 
pins, button, plates, platens, etc., and cylindrical anodes used 
for cylindrical parts 

After much experimentation, the following bath has been 
found most suitable for mold plating. 


CrO; (chromic acid) 400 G/L 
H,SO, (as sulphate) 4.0 G/L 


By maintaining the 100/1 ratio, the solution showed 
greater conductivity, better throwing power, brighter 
color and more uniformity than other concentrations. All 
of the afore-mentioned properties contribute much to the 
successful application of chromium to mold surfaces. 

A plated mold can be highly polished, assuming it was 
defect free and well finished prior to plating, without en- 
dangering contours or sharp edges. The hardness of the 
deposit will protect these factors during the final polishing 
operation, which. is performed through the use of the felt 
bobs and chromic oxide rouge. 


Matte finishes 

In the old days, a matte finish was obtained by first molding 
the piece and then sandblasting it. As the demand for this 
finish increased, a quicker and more economical method 
was sought with the result that the mold was sandblasted, 
reproducing this matte texture yet preserving the plastic 
surface. The mold surface had to be re-sandblasted fre 
quently due to the abrasive action of the plastic compound, 
which resulted in a shining up of the mold and non-uniformity 
of the desired matte. Then chromium plating entered 
the picture. 

A technique that has been most satisfactory in reproducing 
consistently good matte finishes over a period of time follows 

1. Grit blast using No. 80 carborundum grit and at 
least 90 Ib. pressure. 

2. Rub surface very gently with French emery paper 
No. 000. 

3. Plate with .001 in. thickness of chromium. 

4. Repeat French emery operation, but gently. 

The object in using carborundum grit is to achieve a heavier 


3A deep cavity with small center hole running straight through. Extraction problems and 
severe pitting of mold cavity were cured by chrome plating. 4—A 49-cavity mold running 
rag stock. Its efficiency has been increased 100 percent since it was chrome plated 
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PHOTOS, COURTESY HARTFORD CHROME CORP 
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penetration of the surface. The French emery rub merely 
smoothes the high spots. The chrome plate protects the 
grit surface and, due to its higher resistance to abrasion, does 
not shine so readily. When a shining up eventually occurs 
it is on the chromium surface, the.mold remaining unaffected. 
By stripping and replating, a new start can be made. An- 
other distinct advantage of chromium-plated matte finished 
molds is the free extraction obtainable. 


Reclaiming worn thread molds 


A mold involving threads should be plated immediately 
upon its completion in the toolroom. Unfortunately, this 
is not the practice and many thread molds, worn below their 
dimensional limits, are heaved into the scrap heap. By 
employing techniques not too difficult to learn, a chrome 
plater can salvage a large percentage if not all of these molds. 
Where a thread grinder is available, the molds can be plated 
oversize on OD’s and undersize on ID's and ground to size. 
The result is a surface far superior to the original. Where 
there is no thread grinder, those parts with a wide tolerance 
still can be saved. 


Plating plastics finishing tools 


Many of the tools used in the plastics finishing room can 
be plated with very encouraging results. Taps, due to the 
many types of harsh filler used in the plastic compounds, 
readily wear below dimensional limits. These worn taps 
can be brought back to usable condition by plating and, up 
to .002 in. per side thickness of chrome, work very well. 
Inthecase of new taps, .0005 in. to .001 in. thickness of chrome 
will outlast high speed and nitrided surfaces by as much as 
5 tol. At the same time, chrome's low coefficient of friction 
provides for cooler and cleaner operation of the tap. Drills 
can be plated with .0001 in. to .0002 in. thickness of plate for 
longer life. Heavier deposits will dull the cutting edges be 
yond efficiency. 

Before plating, all tools should be heat treated at 600° F. 
for 30 min. and, after plating, for at least 2 hr. at 400° F. 
The treatment prior to plating is to relieve stresses and 
strains; the after-plating bake is to remove hydrogen oc- 
cluded during the plating operation. The plating of files 
is successful only when chromium is applied in minute thick- 
ness from .00005 in. to .0001 in., since heavier deposits tend to 
remove the bite. 


General uses of hard chrome 


The use of chromium plating is almost unlimited. All 
types of machinery used in manufacturing plastics compounds 
are subjected to severe wear and corrosion. Thicknesses of 
plate ranging from .001 in. up to .010 in. can be utilized in 
the elimination of these two conditiozs, besides facilitating 
the cleaning of all machinery. 

Pilling dies usually belly in the center and find an early 
grave. Plating undersize and grinding back to size gives a 
new die for the price of plating and grinding. The same pro- 
cedure also aids in the preservation of the pilling punches. 
Curing forms, generally given to the molder in rough machine 
form, can be buffed and plated with .0005 in. thickness of 
chrome and still maintain the original dimensions. 

The modern development laboratory uses plated molds, 
rolls, etc., and it is only reasonable that they should expect 
the molding shop to follow suit. A plated mold offers the 
following advantages: free extraction, higher finish of 
molded part, general all-around preservation of mold, and 
reduction in breaking-in time. 












Aircraft design 


(Continued from page 110) 


For Case B, 
Foys _ Few 
Ees Exo 


where the face and core yield simultaneously, the expression 
for P.,/b in terms of face thickness may be either Equation 
23 or 25, and in terms of core thickness may be either Equation 
24 or 26. 

* Then, for any combination of face and core material, the 
limiting compressive yielding load per unit width of panel 
may be plotted as a function of W/A for various face thick- 
nesses and core thicknesses, resulting in 2 families of curves, 
one family for varying values of S and the second family for 
varying values of ¢. The selection of Equations 23 and 24, 
or 25 and 26 is determined by the evaluation of Equation 21. 
Thus, for Case A, use Equations 23 and 24. For Case C, use 
Equations 25 and 26. For Case B, use either. 

On Figs. 16 and 17, Case C has been used, since F,y,/E.. < 
Fyo/ Eco, or the Fiberglas and Alclad faces will each yield 
before the balsa core.‘ 

It is noted that the value of the modulus of elasticity, Z, in 
each case has not been.altered to account for the effect of 
Poisson's ratio. Since Poisson’s ratio was determined experi- 
mentally to average about .12 for balsa, the net effect on £, 
is negligible. For Alclad, with a Poisson’s ratio of .30, the 
effective change of E, is less than 10 percent, and is therefore 
disregarded. 


Explanation of Figs. 16 and 17 


From the examination of Figs. 16 and 17, it is noted that 4 
families of curves are plotted on each plate. The first 2 
families represent the Euler buckling load as the parameter 
P,L,?/x*b = EI/b versus W/A for varying values of S and ¢. 
By introducing values of L, equal to a multiple of 5a the ver- 
tical scale can be changed to convert the ordinate into terms 
of P,/b, or buckling load per unit width. In our case L; = 
10a inches. 

The remaining 2 families of curves are plots of Equations 25 
and 26, and represent the compressive yielding load per unit 
width of the selected panel. From Figs. 16 and 17 it is 
possible to predict the failing load per unit width of any sand- 
wich combination in Alclad + balsa and Fiberglas + balsa 
at any predetermined value of W/A. In addition it is pos 
sible to predict whether the panel will fail in Euler buckling or 
yield in material compression. 

It is apparent that where a compressive curve of some 
particular S value strikes the corresponding buckling curve 
of similar S value, there is a cut-off point. That is, the panel 
will no longer fail by buckling, but will yield in compression 
thereafter. Similarly, if the point of intersection of 2 com- 
pressive S and ¢ curves lies below the intersection of 2 buckling 
curves of similar S and ¢ values, the panel will fail in compres- 
sion before it can develop the maximum buckling load, at 
some predetermined W/A value. It is apparent from Fig. 
16, the Alclad and balsa combination, that sandwiches of 
cores over approximately 1'/, in. will fail in compression, 
whereas those with cores under 1'/, in. will yield in buckling 
From Fig. 17, the Fiberglas and balsa combination, sandwich 
panels with cores from 0 to approximately 1.6 in. will fail in 
buckling whereas those with cores over 1.6 in. will fail i 
compression. The envelope of the buckling cut-off point: 
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YOU CAN'T DRAW A LINE 


Americans are winning a war allfover the world today. They fight abroad and they 
produce at home. You can’t drajy a line and say one side is ‘the home front and the 
other the war front. An idle machine at home is as direct a threat as an ene my 
machine gun. e The Plasti¢s Industry is contributing enormously in this war. 
In a thousand forms, from Commandos’ helmets to airplane turrets, Plastics 
fight brilliantly. e A recqenized proble m in the smooth and efficient operation 
of our war production is skin irritation, and the Plastics Industry is no 
exception. e TARBGNIS CRE AM is a weapon designed to combat this 
‘aid and comfort t@ the enemy”, not only guard against it. Used in a 
tested “Planned Procedure”, it is a ready implement to stamp out 
this ever-presenf threat to employee morale and the attendant evil 
of heavy labdr turnover. e In plant after plant throughout the 
entire Plastics Industry, from manufacturer to molder to 
fabricato® medical directors and safety engineers report 
TARBONIS CREAM the most effective means of eliminat- 

ing ski irritations specific to the Plastics field. 


TARBONIS CREAM can solve your problem. 


Our] policy: It performs effectively or we absorb the cost. 
Tlfe record is that good ... it justifies this offer. . . and 
1erits your test. 


THE TARBONIS CO. « 1225 nunow np. + creverayn, o. 


A few of the present users: 
BAKELITE CORP. + CURTISS-WRIGHT AVIATION » DOW CHEMICAL + DUREZ 
PLASTICS AND CHEMICAL + GENERAL ELECTRIC + GENERAL MOTORS 
GLENN L. MARTIN CO. + GOODYEAR TIRE & RUBBER + MAKALOT CORP 
Samples Available MACK MOLDING + NORTON LABORATORIES + PLASTIMOLD CORP 


Tarbonis 














on both plates has an increasing slope as measured from the 
origin, indicating increasing efficiency factors as W/A is 
increased. Thus the heavier type panel design should prove 
more satisfactory. A superimposing plot of the cut-off en- 
velopes of Figs. 16 and 17 will indicate that for any value of 
W/A, the Alclad and balsa combination will develop greater 
buckling loads than the Fiberglas and balsa combination. 

There is an additional type of panel failure possible which 
has not been analyzed herein due to the complexity of its 
nature and the resulting mathematics. The phenomenon 
is one wherein the core material suffers from shear deforma- 
tion severely when carrying a considerable portion of the end 
load and buckles into its own wave pattern independent of 
the face material. In distorting locally, the core is unable to 
support and stabilize the face continuously and allows the 
face to buckle locally. This then is a crinkling failure as 
differentiated from a buckling or compression failure. A 
treatment of the crinkling phenomenon is contained in a re- 
cent article.’ 

An analysis of the flexural properties of the sandwich panels 
could be conducted readily by using the same parameter 
EI/b and converting this to load per unit width in terms of 
the deflection of a cantilever beam or simply supported beam. 
The cut-off points would then be determined by the ratio of 
the modulus of rupture to flexural modulus of elasticity for 
the face and the core. 

It is emphasized that no experimental data are as yet avail 
able to correlate with the analytical predictions noted herein. 


PART IV 


It is perhaps well to introduce at this point a discussion of 
the structural considerations of plastics when contemplated 
oF use in specific detail components of the airplane and point 
to generalized trends. For example, in the design of cylin- 
drical or elliptical sections for a fuselage consisting of relatively 
thick skin and very few longitudinal members or stiffeners and 
numerous bulkheads, it is apparent that the fuselage skin 
must be relied upon to absorb or carry all of the torsion re- 
sulting from unsymmetrical tail loads. Lacking stiffeners the 
skin would then be required to maintain a high shearing 
strength and shear modulus. It is quite feasible in a molded 
type fuselage to utilize a geodetic type of construction for 
this purpose, wherein layers of the plastic material are cross 
banded in sheets at 45° to the longitudinal axis of fuselage. 
The sheet would have to maintain a reasonable compression 
and tensile strength under these design conditions. Under 
this type of orientation of fibers it is assumed that the long 
column effect would be reduced by the use of several bulk- 
heads. 

Selecting an arbitrary wing design, let us assume a wing of 
single beam construction with a single shear web attachment 
located toward the aft portion of the chord station; the wing 
panel could be molded in 2 pieces to be attached to each other 
along the longitudinal line just aft of the main beam. Assum- 
ing that the forward portion of the section, from leading edge 
to main beam, is a stiff torsion D-box or nose beam, the skin 
would be relied upon to transmit all lateral shear in a chord- 
wise direction to the main beam. Primary bending loads 
could be carried by the main beam and very few stiffeners 
could be employed in the heavy-gage nose section. The 
introduction of local thickness variations in the nose section 
might be sufficient to act as stiffeners about regions of cut- 
outs. The rear shear web could be used to complete the tor- 
sional rigidity of the wing cross section and also to carry 
local hinge moments coming in from the aileron and flaps. 











The major difficulty arises in providing a firm and rigid at 
tachment between the 2 panels which presumably must be 
mechanical. Such an attachment will introduce critical bear 
ing and tensile strains in the plastic sheet and will consist «/ 
regions of high stress concentrations. Undoubtedly it woul: 
be almost impossible to effect a weight saving at these regions 
in view of the large mass of material required to reinfor< 
points of stress concentrations. Secondary stresses due t» 
air pressure loading in both flexure and shear will be absorbe | 
satisfactorily by the normally heavy-gage material used fo: 
the skin. If the mechanical connection between the panels 
is satisfactory, the torsional rigidity of the entire cross section 
will be ample. As noted in the previous analysis conducted 
on flat and curved plates in end compression, the primar 
compressive stresses will be well taken care of in the use of 
heavy-gage material without severe weight penalties if the 
local end fixities are satisfactory. 

At points of high stress concentrations at the root sections 
where all the bending loads must be transmitted to the 
center panel or fuselage, it may be necessary to use large mass 
reinforcements in long laps in order to satisfactorily distribute 
the loads from the fitting into the beam. At points of low 
stress concentrations that experience large deflections such as 
thé tip sections of the wing, it appears that sufficient rigidity 
can be obtained with plastics without sacrifice of weight in 
view of the fact that the plastics can be oriented so that the 
fibers are unidirectional with a corresponding large increase 
of strength in the direction of the fiber. It would appear 
that such material could be used best on the outboard portions 
of the wing toward the tip where combined loadings are some 


what minimized. 


PART V 


To summarize, there are several distinct difficulties that 
have arisen with metallic structures in the past that have 
caused, either directly or indirectly, a series of structural 
failures both primary and secondary. They are: 1. skin 
wrinkles, 2. lack of internal damping capacity, 3. overall 
lack of rigidity and 4. intense shear lag. Although surface 
cleanliness cannot be listed in this group, it is nevertheless a 
source of difficulty in so far as it tends to decrease speed and 
maneuverability performance. It is believed that in many 
ways the plastics have certain structural qualifications that 
may enable the airplane designer to overcome some of these 
faults listed above. 

Skin wrinkles that introduce drag effects and lead to ten 
sion and compression fields forcing part of the skin out of 
action would be overcome by the necessity to use thicker gage 
material in plastics for equal weight considerations. Test 
results have proved the larger amount of internal damping 
capacity present in plastics over metals, and this should result 
in better flutter characteristics for the structure particular] 
in the torsion flexure modes. The overall lack of rigidity m 
the structure particularly in control surfaces, resulting im 
stick forces becoming unusually large at certain conditions of 
flight, could also be overcome in designing the control sur- 
face around the monocoque conception. In the case of shear 
lag where the general ineffectiveness of thin metallic skin 
tends to overload shear webs and beams and causes large 
concentrations of load at flange corners, again the heavy-gag' 
plastics in the skin should serve to absorb its normal propor 
tion of the shear load and decrease the flange loadings 
General surface cleanliness can only be achieved if cut-outs 
on wing and fuselage sections are’ kept to a minimum. Un 
fortunately this is not always possible if modern combat 
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aircraft are to carry the usual amount of equipment in the 
wings and still remain accessible. Normal protuberances 
exist in the metals at the cut-outs and full closure of all in- 
spection panels and doors is impossible when the surrounding 
skin starts to wrinkle. Again, it is anticipated that this 
tendency might be reduced if heavy-gage plastics were used. 

In general it is believed that the primary physical proper- 
ties which will determine whether a plastic material will be 
suitable for aircraft structural use will be the density, modulus 
of elasticity in flexure and compression and the compressive 
yield strength. In addition, it is believed that low-density 
high-strength plastic structures must be designed about the 
conception of a monocoque structure, that is, an approach to 
design about the limitations of ultimate material strengths, 
rather than the limitations of elastic instability. 

The material that has just been presented is open to criti- 
cism and discussion from several viewpoints. It is intended, 
in fact, to be provocative and to start some healthy arguments. 
However, let it be said that the intention was not to present a 
final evaluation of any plastic material or to set forth the 
final methods by which plastics will be designed. Rather, 
an attempt has been made to show that low-density plastics 
viewed in the light of the most modern design conceptions, 
present some possibility of taking their place among useful 
structural materials, and further, show some promise of mak- 
ing possible improved structural and aerodynamic efficiency 
of aircraft. 
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Cycleweld 


(Continued from page 69) plastic pieces Cyclewelded to 
metal fittings have been produced for aircraft use. 

Plastics to plastics—This application has not as yet found 
a large place in war production, due to the inflexibility of 
current designs and specifications, but it has a large future. 
Any plastics that can withstand the curing temperature can 
be successfully Cyclewelded together. Laminated phenolic 
plastics by the Cycleweld method are stronger than con- 
ventional laminates. Even some thermoplastics may be 
Cyclewelded at temperatures up to 250° F. 

Plastics to wood—This union has been successfully accom- 
plished with radio frequency heating methods. 

Rubber to ceramics—A typical application is the permanent 
affixing of a rubber knob directly to a glass window by 
Cyclewelding. 

In addition to the forms of Cycleweld cement described 
above, the company is now bringing out Cycletape, a tape 
form which is expected to be useful in making field repairs 
of damaged aircraft. This is simply the first type of cement 
roll-coated on cellophane for easy application. 

There is in addition a recent development known as 
Cyclebonding, which in effect eliminates the necessity for 

















Cyclewelding in some instances, In this case the cement is 
simply applied to a metal part and cooked in an oven withou 
pressure. Phenol-formaldehyde, urea-formaldehyde an 
casein glues will then adhere to this cured film as readily a: 
in the lamination of wood. 

Altogether, some 30,000 metal and 20,000 wood Cycle 
welded parts have been produced for use in war planes, an 
an Army o.k. has recently been received on 55 additiona 
parts to be Cyclewelded for medium bombers. 

Saunders, the discoverer of Cycleweld, started researc! 
5 years ago on pressure-sensitive adhesives. Interested n 
the application of plastics to automotive body structures, h: 
saw plastics’ future in lamination with metal, wood or som: 
other strength-giving substance, and he saw that the com 
bination would have to have a layer or rubber or some suc} 
elastic material in between to absorb the difference in coeffi 
cients of expansion of two dissimilar materials. He first 
tried thermoplastic glues on prevulcanized rubber. This 
bond had high strength, but the range of temperature resist 
ance was narrow. 

Finally, working with other Chrysler engineers, Saunders 
developed a thermosetting plastic glue. He discovered that 
a round “tension button” of rubber could be bonded so firml 
to sheets of phenolic laminates that the rubber would tear 
before the bond gave way (Fig. 16). The thermosetting 
glue gave better results at low temperature, and experiments 
were continued in this direction. It became possible to bond 
directly together a wide variety of materials, the cement dis 
tributing the load over the whole Cyclewelded surface in 
virtually unbreakable union, while at the same time providing 
a “cushion” to absorb the necessary differences of expansion 

Saunders believes that Cycleweld processes will find a 
postwar use in practically every type of structure where it is 
desirable to get the utmost strength out of each pound of 
material. The ideal structure, Saunders says, has not vet 
been built. It will be, he thinks, two sheets joined by some 
such process as Cyclewelding—one sheet for lightness oi 
weight and one for strength as, for instance, wood veneered 
to metal, or plastics to wood or. metal. Cyclewelding will 
allow fabrication from sheets of plastic by lapping or joining, 
thus apparently making practical the previously visionary 
designs of plastic-surfaced, contoured automobile bodies 

Where plastic is joined to metal, says Saunders, Cycle 
welding will be essential to provide a firm bond which will 
still allow the differing materials to move in their own coeffi 
cients of expansion. He believes there is a tremendous future 
for Cyclewelding in furniture, providing the strength of metal 
construction with a wood veneer surface. There is the 
possibility that a similar metal and wood veneer laminate 
may prove to be the most practical automobile body. It 
would provide the same strength as the present metal bod) 
at much less weight, and could be made to provide certain 
qualities of sound-deadening and insulation. 

Possibilities of Cyclewelded construction in housing are 
already being explored. A Detroit concern in large-scale 
production of prefabricated housing has placed an order for 
floor panels formed of corrugated .010-gage steel between 
two sheets of '/,-in. plywood which will have '/; the bulk of 
present panels and far greater strength than is needed. li 
lighter-gage steel were produced, it would be adequate 
Such housing panels can be produced in any size, not onl) 
for floors but for side and roof panels. Quickly and cheap! 
produced, they would provide excellent insulating and noise 
deadening qualities through the sealed dead-air space in th« 
inner corrugation. 
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High-frequency gluing 


(Continued from page 93) or, most commonly, nails used 
to hold the various pieces together while in the press. If the 
nail or metal lies in a plane parallel to the electrodes, there 
will be no danger of burning. However, if the metal lies in a 
plane perpendicular to the electrodes, the voltage drop along 
the metal parts will cause them to heat and ignite the wood. 
In this case, the applied voltage should be kept at a minimum 
and the overall distance between electrodes made a maximum. 
This will reduce the voltage gradient along the metal. Al- 
though the metal may get hot, it might be kept below the 
charring point. A practical solution of each individual 
problem is necessary since all conditions tend to vary. Where 
possible, non-metallic nails or fittings should be used. Plas- 
tic, hard wood or fiber nails are extremely effective in holding 
the parts in place. However, the strength requirements nat 
urally govern the use of material for the fittings. 

Rib jigs lend themselves to high frequency heating with a 
minimum of rework. The jigs can be stacked vertically and 
3 electrodes used to treat 2, 4, 6, 8 or even 10 at one setting. 
Figure 6 shows one set-up whereby 4 jigs are heated simul- 
taneously. 

As stated previously, metal lying in a plane parallel to 
the electrodes will not be detrimental. However, any screws 
used to fasten locating blocks will run perpendicular to the 
electrodes. If these screws cannot be eliminated, by sub- 
stituting wood or plastic dowels, etc., the electrode should be 
shaped to follow the glue surface which usually is far enough 
away from the screws to prevent any arc-over or hot spots. 
Metal clips occasionally used in conjunction with rib jigs 
made from a metal base should be definitely avoided. They 
are directly in contact with the cap strips and in the field set 
up by the electrodes. As a result of lying in a plane perpen- 
dicular to the electrodes, a potential gradient exists along their 
length. This voltage is high enough to induce considerable 
current flow and a consequent sharp rise in temperature. 
The hot spot thus formed is high enough to cause the cap 
strip to char or ignite. Leadpencil marks should be avoided 
as they act the same as metal. 

Where it is not possible to get the work between electrodes, 
as is usually the case in built-up structural assemblies such as 
wings, ailerons, elevators, stabilizers, floors and the like, the 
curved field characteristics of the electrodes—i.e., stray field 
heating——can be utilized. 

In the manufacture of wooden aircraft parts, it has been 
found that wooden jigs and fixtures often are as accurate as 
similar ones in metal and usually much less expensive. It is 
extremely desirable and often essential for wooden parts to 
be assembled and glued under pressures above 50 p.s.i. 
In such cases, nails will not give the desired results. The 
parts, therefore, must be kept in the jig while mechanica! or 
pneumatic pressure of some sort is applied. If heat is not 
applied to the glue joints, the jig is tied up for at least 4 hours. 
These jigs are usually large and complex. A system has been 
devised whereby the electrodes in the form of metallic tubing 
or rods are shaped to follow the joint to be treated. The 
pressure blocks are recessed so that the electrodes lie flush 
with the pressure surface. A complete grid wofk can be de- 
signed so that all joints are treated simultaneously. 

Many parts of the CG-4A Glider including 3-man seats 
(Fig. 7) for air-borne troops, ramps (Fig. 9) for the jeeps, 
sanitary containers (Fig. 10), and empennage members such as 
the elevator (Fig. 11), rudder, fin and stabilizer, are built in 
pretision jigs that are now wired for high frequency. These 


jigs locate the parts accurately, apply the necessary pressur 
to the glue joints, using air pressure hose or springs and in 
troduce heat through the use of the high frequency unit an 
electrodes built into the jigs. These parts are in the jigs for 
period varying from 2 to 15 min. depending upon the efficienc: 
of the electrode design. Sometimes it is physically impossibl: 
to locate the electrodes so as to introduce maximum power. 

Using this method, it is necessary to have only from 1 
to 25 percent of the number of jigs required to produce th 
parts if no heat were introduced into the glue joints. Sinc 
jigs are all assembly units, their cost runs quite high, one o: 
two jigs defraying the cost of a 1-kw. unit usually big enoug! 
for stray field heating. With the fewer jigs, the reduction i: 
the necessary floor space allows for decreased overhead costs 

In the case of the elevator assembly, 3-man seat, sanitary) 
container and ramp, the electrodes are */,.-in. diameter bras 
rods located so as to introduce heat to all glue joints simul 
taneously. The ramp, 3-man seat and sanitary container ar« 
done in 15, 5 and 2'/, min., respectively. The elevator jig 
requires about 10 minutes. During this time some parts 
attain a temperature of 260° F. while the coolest is at 170° F 
This difference in temperature is unavoidable since the glue 
joints are extremely dissimilar and do not allow for an effi 
cient electrode design. Whenever production demands are 
decreased, the jigs can be allowed to run cold for a 4-hr. period. 

The question of the capacity of the machine required is 
determined by the size, type variety and spacing of work. 
The leads of these machines should not run over 10 ft. in 
length. If different presses are to be handled by the same 
machine, they should be set up so that a minimum of handling 
will be necessary to reach the electrodes. The weight of the 
wood placed between electrodes is the prime factor in deter 
mining the size of a machine required. If a phenolic resin glue 
is to be used, the time under pressure should be about 20 
min. at 240°, 10 min. at 260° or 5 min. at 280°. At that rate, 
bringing the temperature up to 280° F. in a period of 15 
min. and then permitting it to cool naturally for 15 min 
allow sufficient heat to insure complete polymerization of the 
glue. Since | kw. will produce 3413 Btu/hr. using 50 per 
cent of the input as available power: 


3413 X .50 


Output = = 28.4 Btu/min./kw 
60 


Using 15 min. as our operating time, 
the Btu available = 28.4 XK 15 = 426 Btu 


the Btu required to raise | lb. of wood from 70° to 280° using 
.45 as coefficient of specific heat : 


we have 1 X (280 — 70) X .45 = 94.5 Btu 
since 426 Btu are available, a 1-kw. machine could handle 


426 
— = 4.5 Ib. 


o 


Therefore a 1-kw. machine is able to raise 4.5 lb. of wood 


210° F. in a period of 15 minutes. If a urea-formaldehyde 
glue with its lower polymerization temperature is used as a 
bond, the amount of wood treated in 15 min. can be raised to 
9 pounds. So long as the electrical capacitance of the work 1: 
within the range of the machine, the dimensions of the assem 
bly have no effect upon the heat generated except that full 
voltage cannot be applied without arcing across the electrodes 
if the electrodes are too close together. If the presses ar 
widely spaced or on different floors, a machine of 5 kw., 0: 
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PLAN ON SARAN SCREEN TODAY 
FOR BETTER BUILDING TOMORROW 


Saran screen is finding a place of special importance 
in post-war building plans. Its outstanding advan- 
lages suggest new ideas in design—ranging from 
the use of screen in installations where weather con- 
ditions formerly made screening impractical—to the 
use of special colors. For with saran it is possible to 
introduce a touch of color—green, for example, to 


soften the sun's rays and make light easier on the eyes. 


Rust proof—even in the Tropics! 


Hot, humid tropical conditions are known to threaten nearly 
all types of building materials. Yet, even under these difficult 
circumstances, saran window screen remains clear, strong— 
and rust-proof! 


This new screen has many advantages. Made of fine filaments 
of saran, a development of The Dow Chemical Company, the 
screens are not affected by moisture—they will not corrode. 
Moreover, saran screens are non-kinking and are, therefore, 
easily rolled. The inherent high resistance of saran to chemical 
action makes the new window screens of special value in 
installations where corrosive conditions prevail. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + St. lowis + Chicago + Houston + Son Francisco + tos Angeles + Seattle 


SARAN 


DOW PLASTICS 


STYRON + ETHOCEL 

















smaller, can be used without much difficulty. The operator 
will experience no trouble in moving the machine. 

Although all machines are equipped with built-in safety 
features to protect the tubes and the operator, additional 
precautions are advised. Manufacturers of these machines 
go into detail on these safety features upon delivery. A few 
simple measures will do much to insure the safety of either 


PHOTO, COURTESY STEINWAY & SONS 





14—Here a complete elevator is in position in jig, with 
transmission lines for high-frequency power running 
completely around the form. Unit glues 27 joints in 7 min. 


those passing by or those operating the machine. By far the 
most effective indication that there is high frequency power 
being transmitted is the illumination of a worn industrial 
fluorescent bulb when brought in close proximity to the elec- 
trodes. By locating these bulbs about the press and painting 
suitable warnings on their surfaces, painful accidental burns 
may be prevented. Telescopic gates (Fig. 12) located about 
the press have switches set up so that the opening of the gate 
opens the plate circuit of the output tube and automatically 
shuts off the power. Built-in timing devices to shut off the 
power at a predetermined time and other refinements also are 
in use with these machines. 

Present molding methods now are undergoing radical 
changes. Since the electrodes can appear as wire, rod, sheet 
(both flat and formed) and sprayed metal, there is no shape 
that cannot be heated successfully with high frequency vol 
tages. A small portable electrode in the form of a gun is 
now in use at Steinway & Sons in ‘‘nailing’’ skins and ‘‘iron 
ing’’ glue joints. This “gun” is connected by a long lead to a 
medium sized transmitting unit operating at approximately 
100,000,000 cycles per sec. and applied with a trigger that 
is actuated when power is desired. The gun case is grounded 
and therefore presents no electrical hazard. Figure 13 shows 
an application of this unit, a cleat being added to a fuselage 
nose skin that is being spliced. The amount of heat required 
to set the glue is obtained in a few seconds. 

It is obvious that one important phase of the difficulties 
that faced the woodworker when he was told to prepare for 
mass production have been removed to a large extent. 
Final assembly, the bottleneck of most industries, has thus 
been brought under control in the woodwork industry at a 
minimum cost with improved quality. Other applications of 
this form of high-frequency heating to thermoplastic and 
thermosetting plastics have also been made. - Since these 
applications are relatively simple and fall under the heading 
of perpendicular heating, all calculations that apply to wood 
can de applied to synthetic plastic that are preheated before 
forming. Paint finishes that have not responded to oven and 
infrared drying have been found to set rapidly and properly, 
using grids that have been designed to heat the surface with 
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stray electrostatic fields. In all, the use of this type of heat 
ing still is in its infancy. In time to come it is bound to brin 
about unthought of uses, for once the speed, comparativ: 
simplicity of application, ease of operation and—particular| 
—efficient electrode design are better understood, this will b 
inevitable. 





Jettison tanks 


(Continued from page 77) a structural test far more rigi 
than actual flight conditions necessitate. Tanks were loade: 
with 15,000 Ib. of lead and left suspended by slings (Fig. 7 
Both material and structure withstood the test. 

Every tank is given a leak test before shipment. Fuel i 
pumped into the jettison tanks and a pressure of 4 p.s.i. i 
applied (Fig. 9). The tanks then are turned and tilted i: 
every direction to check leakage. Before installation in 
bombers the tanks undergo further tests at the plants of th 
Glenn L. Martin Co. Pressure and drop tests are made as a 
further guarantee that the tanks will stand up under the most 
rigorous flying conditions. However, it is not intended that 
the tanks be reused after they are jettisoned. 


The jettison tank will undoubtedly find increasing use as , 


we swing to the offensive. It will be particularly valuabk 
in ferrying planes to bases in the Pacific theatre where airline 
distances are so vast. Even the island to island approach t 
Japan involves air jumps of thousands of miles. Jettison 
tanks may be counted upon to help our fighters cross the miles 
to victory. 
Credits—Material: Valinite. Resin: Plaskon Molded 

Virginia-Lincoln Corp. for Glenn L. Martin Co 


Steel shell case coating 


(Continued from page 74) Here a current of 130,000 
volts sets up a powerful electric field and pulls the bead of 





varnish off in a fine spray (Fig. 4): 

Inspection of the shell cases for final acceptance by Army 
Ordnance includes exacting tests of the corrosion and abrasion 
resistance provided by the resin coating (Fig. 5‘. One un 
usual type of inspection tool has been developed to permit 
close observation of the interior wall of the case. A cone 


5—-Final inspection includes gaging and checking of 
the coated surfaces for corrosion and abrasion resistance 
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Rationed foods, gasoline and other materials 
have greatly changed America’s habits. 
When the “detour” we are now on ends — 
and end it will. someday — Franklin is going 
to be ready with a modern plant, up-to-date 
equipment and a trained personnel to serve 
you. Of course, all of us are now on war 
“fare” and each of us must do everything 
to end the war as speedily as possible. But 
when peace comes, Franklin will have the 
facilities and experience you will need — 
make molded plastic 
parts for your produc- 
tion. Why not begin 
discussions of post war 
plans, NOW? 





FRANELIN PLASTICS DIVISION 
Robinson Industries Inc., -- FRANKLIN, PA. 
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WATERBURY, CONN., U.S. A. 





TRY A BIGGER “SPADE”! 


To speed up war production, use more sources 


of supply. “Waterbury Plastics” are being 
used in thousands of war products today and 
could be used to advantage in thousands 
more. 


“Waterbury Plastics” are available, with rea- 
sonable promptness, with one or all of the 
following services: 


DESIGNING 
ENGINEERING 
MOLD MAKING 
MOLDING 
ASSEMBLING 


Plastics have been a live branch of our 
business since they came into industry. 
Through the constant addition of modern 
methods and equipment, “Waterbury Plastics” 
technique has today reached a high stage of 
advancement. Every type of plastic now in 
commercial use is available — in all colors and 
tints — from simple balls, handles, rods and 
blocks up by degrees to extremely complex 
designs with intricate metal inserts. 
Please contact us if in need of “Waterbury 


Plastics” or Waterbury service. If possible, send 
blueprints, sketches or samples with first inquiry. 


Nastics 
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THE WATERBURY BUTTON CO. 


shaped piece of steel slightly smaller in diameter than th: 
case is chromium plated to a mirror finish on its outer surface 
A wire is attached to the apex of the cone, and a small light 
arranged to illuminate the interior of the case and the bright 
surface of the cone. The unit is lowered to the base of a case 
and drawn slowly upward while the inspector watches the 
mirror surface. 
magnified form so that any interior surface defects ar 
readily observed. 

This resin coating of steel shell cases is a recent develop 
ment. When the cases first went into production, corrosior 
and spark resistance was supplied by the use of copper-clad 
steel for the blank, or by plating the shell with a thin filn 
of copper. The resin coating, 
efficient and made possible the conservation of a large amount 


however, proved equally 


of copper. 


Credits— Material: phenolic resin. 
Motor Div. of General Motors Corp.; 
Auto-Lite Co 


Sprayed coating by Buick 
dipped coating by Electr: 


Washington round-up 


(Continued from page 130) control of GMPR and estab 
lishes dollars-and-cents ceilings based on March 1942 prices at 





individual plants as the maximum producers may charge in their 
sales of coal tar 


RENEGOTIATED WAR CONTRACTS 


Renegotiations of war contracts by the price adjustment 
agencies of the War and Navy Departments and the Maritime 
Commission through June 30, 1943, resulted in commitments for 
the e‘imination of excessive profits in the amount of $3,555,174, 
Of the total for 
the 14 months since the authorization of the three Price Adjust 
23,748,000 repre 


000, according to a joint report issued in August 


ment Boards and their associated agencies, $1,5 
sents the recovery of excessive profits realized me $2,03 1,426,000 
represents price reductions for future deliveries on existing cor 
tracts. 

The rate of renegotiation is continuing to be substantially ac 
celerated, the agencies report. A of the end of June, written or: 
oral agreements covering 1942 fiscal year prices and profits had 
been reached with 3611 war contractors 


ARMY AND NAVY COOPERATE IN AUDITING 


The War and Navy Departments have inaugurated a program 
to eliminate overlapping audit functions wherever possible, the 
agency having the predominant interest in any contractor's 
work functioning for both. Thus the war contractor will be 
saved the delay and trouble caused by dealing with two separate 
audit staffs, and the Government will be saved the expense of 
avoidable duplication. Already the close cooperation existing 
between the Services and the fact that there is no substantia! dif- 
ference in their cost concept have made it possible to consolidate 
the auditing activities of the Army and Navy in the plants of 
several contractors engaged in work under cost-plus-a-fixed-fee 


contracts. Extension of this program is in progress 


NEOPRENE PRICE FIXING 


Effective Aug. 14, 1943, amendment .3 to MPR 403 provides 
that the prices for synthetic and substitute rubber in effect on 
Aug. 1, 1943, must be used in determining the ceilings of com- 
modities containing those materials which are covered by the 
regulation. Only sales of articles for the use of the Government 
are involved. OPA states that the reason for decreasing the 
price of neoprene from 45 cents to 27'/; cents is so that it will be 
reflected in the maximum prices paid by the Government for a 
variety of products in which synthetic rubber is used. 





The inside of the shell case is reflected in 
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THERMOPLASTIC MATERIALS 








plastics. 


CHICAGO OFFICE 


HEADQUARTERS for 
Acetate, Butyrate, Styrene Celluloid, Acrylic and Vinyl Resins. 


WE RE-PROCESS for YOU—OR BUY from YOU: We reclaim thermo- 
plastics that are off-size or off-standard, including factory residues or scrap. 


TURNING WASTE INTO USABLE MATERIAL: We are a source of supply for manu- 


facturers who need clean and graded re-processed plastics. 
applications where VIRGIN materials are not essential or CANNOT BE OBTAINED! 


reclaimed 


Write for details— 


Gerinc Propuwcts, Inc. 


NORTH SEVENTH ST. & MONROE AVE., KENILWORTH, N. J. 















LEADING 
THE FIELD 
FOR MORE 
THAN 20 
YEARS 


thermo- 











These are suitable for many 


622 MONROE ST. 

















LYNCHBURG 


INDUSTRIAL FINE COTTON 
SHEETINGS 
for 


PLASTIC TRADES 
Inquiries Solicited 


* 


CONSOLIDATED 
TEXTILE CO., INC. 


86 Worth Street New York City 


Owning and Operating Mills at 
Lynchburg, Va. Shelby, N. C. 
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THE CARVER 
LABORATORY 
PRESS 


The Characteristic Design of The 














Carver Laboratory Press is_ well 
known. Press and certain of the 
accessories are also patented. 





Used throughout Plastics Industries. 





Prompt Deliveries on Priorites. 





FRED §S. CARVER 
HYDRAULIC EQUIPMENT 











345 HUDSON ST., NEW YORK 



















































ICTORY 
WILL BE OURS 


BY PULLING TOGETHER! 


We are here to serve our 
Country, and Customers 
Old and New, by Providing 
High Quality Molded Parts. 
Our trademark stands for justice, 
and is backed by an engineering 
staff of more than thirty years ex- 
perience. 


This background is yours for the 
asking. Consult us with your 
problems, small or large, simple 
or complicated. 

Compression and Transfer 
Molding of Thermosetting 
Materials Is Our Specialty 


PLASTIMOLD, INC. 


ATTLEBORO, MASS. 












KEEP PRODUCTION «: PEAK 
by using This aR 
ATLAS Type “E” 


High Pressure Reducing Valve 


This remarkable valve will assist in keep- 
ing production at the peak because it handles 
pressures as high as 6000 Ib. per sq. in. with 
the utmost positiveness and without the 
slightest shock. It makes no difference 
whether the medium is water, oil, or air. 

ATLAS Type “E” is already being widely 
used in plastics plants. Those who are 
acquainted with them are continually order- 
ing more. If you are unacquainted, and if 
you have a high pressure regulating prob- 
lem, simply specify this valve, 


Why should you specify ATLAS Type “‘E’’? 
Because it is the “last word” in high aap reducing valves. 
. — is founded on the latest design and research. Forged 
Body. Internal metal parts entirely of stainless steel. A 
ormed packing of special material superior to leather is used 
ane is immune to all fluids commonly used in hydraulic 
machinery. The pressure on the seat is balanced by a piston 
with the a: that variations in high initial pressure have little 

effect on the reduced pressure. 


For other ATLAS plastics plant products see op - artial list 
in our ad in the January issue of MODERN PI LASTICS. 


TEAS ALE COMPANY 


277 South Street, Newark, N. J. 
Representatives in Principal Cities 




































FOR THE MANUFACTURE OF RESINS 
We offer the following 


VINYL ACETATE 


Can be polymerized to form resins with excep- 
tional bonding properties for wood, glass and 
metal. 





ACETALDEHYDE 
Used for the manufacture of phenolic resins 
and for polymerization to shellac-like prod- 
ucts. 





PARALDEHYDE 


Used to modify the properties of phenol- 
formaldehyde resins by replacement of a 
portion of the formaldehyde. 


For further information write to: 


NIACET 


CHEMICALS CORPORATION 


4740 PINE AVE NIAGA 






























THE CARVER 
LAMINATING PRESS 


Used in Leading War 
























The first responsibility for the country’s 
welfare rests on the individual and not on 
the Government.—N. Y. Sun. 


RECTO 
MOLDED PRODUCTS, INC. 


CINCINNATI, OHIO 
Melrose 6862 






























DETROIT 
L. $. HOUSE 


3-167 General Motors Bidg., Madison 5781 






INJECTION AND 
COMPRESSION MOLDING 


























Plants for Making 
Tamperproof Identification 


Cards and Badges 


@ The Carver Laminating Press has become the 
standard of quality in looting war plants, Govern- 
ment fields and bases for producing tamperproof 
plastic laminated identification ws J and badges. 


Three models of the press make: 150-200 cards 
(model 122), 300-400 cards (model 124) and 
600-800 cards (model 126—shown) per 8-hour 
day. Each will produce twice as many badges 
as cards. 

Cards and badges produced on the Carver press 
are laminated and welded between two trans- 
parent plastic sheets. Performance is based on 
rigidly controlled heat and pressure without use 
pn Baca adhesives or special coatings. The 
press operates directly from 110 volt A.C. light- 
ing socket. (Supplied for D.C. at slight extra 
cost.) 

Send for Folder and Prices 
We do not supply cards, badges or plastic materials 















FRED S. CARVER 


HYDRAULIC EQUIPMENT 
343 HUDSON STREET NEW YORK 


Folmer Graflex Corporation—Distributors 
Rochester, N. Y. 
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73 WATER STREET 
1911, 


Thirty-two years experience in 
Plastics enables us to aid plastic manu- 
facturers in serving their Government 
more efficiently. 


Our experienced engineering de- 
partment offers the latest and best 
design in the advancement and de- 
velopment of Plastics—Molds and 
Equipment. 


Lester Injection Molding Machines 

New England Representatives. The 
latest and largest—4-ounce to 22- 
ounce. 


Conservation of vital materials calls for 
efficient Scrap Grinders—Bal!] & 
Jewell New England Representatives. 


Plastic Material Dryer—Parks 
Standard—U.S. Agents. An efficient 
Dryer of all materials, scientifically de- 
veloped for this purpose alone. 


Gages—dJigs—Fixtures. Because of 
our highly skilled personnel and 
modern equipment, we are serving the 
Government in the manufacture of 
these precision tools. 
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CAN BE A MOLDED 
MASTERPIECE BY IDEAL! 


Dlug 


/ » 
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IDEAL PLASTICS CORPORATION 


JOINTS 


WHEREVER 


A DIVISION OF IDEAL NOVELTY & TOY CO., INC 
23-10 43rd AVE., LONG ISLAND CITY, N. Y. 


FLEXIBILITY 


IS REQUIRED 


for all 
PRESSURES 
TEMPERATURES 
FLUIDS - AIR 
GASES, ETC. 


Barco Manufacturing Co. 


1809 Winnemac Avenue, CHICAGO, ILL. 
In Canada: The Holden Co., Ltd. 
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COMPLETELY 
AUTOMATIC 
BUTTON 
FINISHING 


Punches Fins 
Cleans Holes 


SPEEDS production, pays for 
self in very short time. Saves 
factory space. 3 models avail- 
able: Model S accepts sizes 12” to 34”; Model 
SP accepts sizes 36” to 50”; Model SX accepts 
sizes 12” to 50”. Production up to 450 per 


Corporation 
386 Fourth Avenue New York, N. Y. 








DO YOU KNOW 
vavaweN ALL of the 
Fim 


Advantages 
OF INFRA-RED RAY DRYING With 


Nalco Dritherm 


Carbon Filament Lamps? 


Remove Moisture from 

Plastics Quickly and 

Cheaply with Nalco Infra- 
Red Lamps 


Use Nalco Dritherm 

Lamps for efficient 
results . . . available in Inside-Silvered (self-reflecting) 
or clear glass types. 


Learn all of the advantages of the Infra- g 
Red process for plastic dehydration ( 
—Write for your free 
copy of “Drying Prob- 
lems Made Easy” 











today. 


NORTH AMERICAN ELECTRIC LAMP CO. 


1012 Tyler Street St. Lowis, Missouri 
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MAKE STRONGER AND 


BETTER LOOKING PLASTICS 


Claremont Waste Mfg. Company 


CLAREMONT, NEW HAMPSHIRE 





DELIVERY 


FOR YOUR 
MOLDED 
PARTS 


A promise of delivery, once made, is as sacred to 
us as a soldier's oath. “loo little and too late,’ we 
know, loses battles on the production front as on 
the fighting fronts. We have not only the will but 
the ability to deliver on schedule. Our plant is 
large enough to provide flexibility and compact 
enough to permit close supervision. 

Some of our contracts continue right on “for 
the duration: Others will terminate within the 
next few months, creating openings for the pro- 
duction of the compression-molded parts which 
you require. Our facilities are complete, includ- 
ing a design and engineering department, our 
own tool room, and equipment for finishing and 
spraying. Send us your specifications for quota- 
tions, or have one of our engineers consult with 
you. MOLDED PRODUCTS COMPANY, 4533 
W. Harrison St., Chicago, Ill. 
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Quick Photo-Copies of Blueprints 


In addition to exact 
copies made direct from 
blueprints, A-PE-CO 
photo-copies pencil 
sketches made on any- 
thing, tracings, legally 
important records and 
letters. A-PE-CO meets 
th: modern need for 
speed and accuracy at 
low cost. 


Non-FadingPhoto-Copies 
of letters « documents 
e records « blueprints 
e pictures « drawings 
Same-size copies of anything up to 18” x 22”. 
Accepted as legal evidence. tes steno- 
, tracing, proof-reading.. Photo-copies 
direct from blueprints, graphs, tra , telegrams, receipts, 
shop ord written, printed, drawn, photographed. 


Endless uses for A- CO, Needed by all departments. Big 
savings. Thousands in satisfactory use. 


No Camera — No Darkroom — Low Cost 


Simple, fast. No focusing. Conserves man-hours. Any office 
employee qui becomes expert. Low cost per copy, lowest in- 


vestment in ent. Saves other equipment. t A-PE-CO 
on any available desk or table. Immediate delivery. Representa- 
tives cities and Canada. Write for A-PE-CO folder. 


AMERICAN PHOTOCOPY EQUIPMENT Co. 
2849 N. Clark St. Dept. CP-9 Chicago 14, Mlinois 
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PLASTIC BRANDING | 
PLASTIC MOLDING | by Rogan 


While molding and branding 
noo that serve on all battle 
ronts, Rogan is also preparing 
for the peace that will follows 
Preparing to meet the demand 
from peacetime industry for the 
many NEW applications of 
plastics. And, when Peace 
does come, get Rogen facts on 
how you can get faster produc- 
tion of plastic parts at less cost. 


'USH To PRIN 


HUT m—»> OF 





Write now about your present 
War plastics sod future 


ROGAN BROTHERS 


2005 So. Michigan Avenue CHICAGO, ILLINOIS 











@ That's what the DO-ALL Zephyr has and that's 
what puts it away ahead of any other cutting 
method. 


f.p.m. through wood, masonite, plywood, builders 


It zips along at a steady pace of 5,000 


board, plastics, magnesium, aluminum and other 


light aircraft alloys. 


And, if you need more speed than that, the Special 
Model Zephyr will give you up to 10,000 f.m.p. 


The Zephyr is as accurate as it is fast—cuts internally 
or externally, following straight lines or contours 
exactly. It is the most recent and sensational addi- 

tion to the famous line of 


DO-ALL Contour Ma- 


chines, the world’s fastest 


reading of .020" 
Rock Maple cut 
yr 


metal cutters. 


SEND FOR Zephyr circular; 
also Saw Selector Chart which 
tells the correct DO-ALL 
Band saw to use for 118 
different materials. 


CONTINENTAL MACHINES, INC. 


1331 S. Washington Ave., Minneapolis 4, Minn. 


DO-ALL Offices in 25 cities, with a staff 
of trained engineers, give you quick service. 




























C. F. CHURCH MFG. CO.+ HOLYOKE, MASS. 


Division of American Radiator & “Standard” Sanitary Corporation 








EXTRUDED | wage 


IPMENT 
THERMO —s 


PLASTICS |) PROCESSING 
for 
DEFENSE 
WORK 


Shapes — Profiles 
Strips — Tubes Cranes, Elevators, Crushers, Pulverizers, 
Lift & Treiler Trucks, Grinders, Reducers, 


Details, Quotations — Promptly Conveyors, Live 
Skids, Drum Hoists, Cutters, Blenders, 
Mixers, Sifters, Attr. 


AMERICAN PLASTICS CORP. | Tool Wagons, Ca 


Winches Sand Hammer Mills. 
227 West 34th St. New York City yw 


Amerot MERCER-ROBINSON COMPANY 


Casein Plastics 














HERE’S THE 
MOLD BASE 
YOU WANT 


Exactly the size you need. We can take it out of stock— 
ship it to you today—save you days and days of prelim- 
inary engineering preparation. 











DME Standards are already for your cavities, 
, and injector pins—the major part of the work 
> having been completed—most of your headaches 
" gone—it’s the new and faster way of preparing 
molds—gets your production started 6 or 7 days 
earlier—method is winning instant acceptance every- 
where among molders—because it is time-saving, 
material-saving, temper-saving. 





BUY 
WAR BONDS 







Send for catalog giving sizes, features, and prices. 





DETROIT MOLD ENGINEERING COMPANY 


4837 WOODWARD AVENUE . DETROIT, MICHIGAN 


Fifth Ave Telep} e M 






















___ In North Africa He Met a 
aaa ROYLE EXTRUDER 


“T'm in North Africa” the young soldier wrote Mr. 
Day, our English representative, ‘‘and am begin- 
ning to be home-sick. I met what is almost an old 
friend last week—a Royle Extruder in a 
French machine, shop. For fourteen 
days running I ate my meals off it."’ 


To which Mr. Day added in his letter 
telling us the story: ‘You see, not 
only do sailors and soldiers get around, 
but evidently so do Royle Extruders.” 


This modern Royle Wire 
Covering machine is one of 





oe pes on which much NAVY 
carta tek Rk Let’s Work and Fight for 
was processed. the Free America We Love 


LONDON, ENG. 
Represented by 
JAMES DAY 
(MACHINERY) LTD. 


PATERSON 3, NEW JERSEY 
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2500 Lbs. of SCRAP 


PLASTICS 


OON'T TAKE 
CHANCES! 


WHEN 
SELECTING 
PLASTIC 





PER HOUR RE-GROUND FOR MOULDING FINISHING 





Larger sized molding plants, 
extruding operations and 
materials manufacturers find 
the Ball & Jewell No. 2 
model scrap grinder per- 
fectly suited to grinding 
large quantities of gates, 
sprues and rejects, turning 
them back into granules of 
any desired size for further 
processing. 


No. 2 Model (shown) has 


20 Franklin Street 


Since 1895, Manufacturers of Patent Rotary Cutters 
or get in touch with mearest representative. 


NEW YORK: Alsing Engineerin 

Sons. ICAGO: Ne 

Co., Leominster, Mess. 

FRANCISCO: Machinery Sales Co. 
LONDON, EN 


DO 
CANADIAN AGENT: 


CHICA 
ST. LOUIS: 





Co., 111 Ei 

eff, Kohibusch & Bissell. 

Larrimore Sales Co. 
ANGELES 


ll solid tool steel knives, 
extra-heavy castings, sealed 
outboard 43 bearings, 3 
interchangeable screens for 
different granulations (more 
available). Belt or direct 
drive. Made in 3 widths, 
12°-18"-28" for various ca- 
pacities. 


Pays for itself in - plastics 
saved and re-used. Send 
for prices, FREE catalog 


——=—BALL & JEWELL—— 


Brooklyn, N. Y. 


NEW ENGLAND: 





Ready... Willing... Able to Deliver 


INTERPHONE 
‘COMMUNICATION EQUIPMENT 


CORD CD-674 


| 
| 
Coa CD. 218-4 
| 


We are tooled up and in produc- 
tion on these and many other 
inter-communication items, per- 

mitting prompt deliveries. Write.’ 


ER KARENOLA 


D TELEVISION CORPORATION 





th Ave. DETROIT: J. C. Austerberry’s 
Standerd Too! 
LOS ANGELES & SAN 
Moore Machinery Co 
GLAND:  Blackfriar’s Eaginesring Co., Ltd 


Williams & Wilson, Ltd., Toronto & Montreal, Canada 


1026 W. VAN BUREN ST., CHICAGO 7, ILL. 


MANUFACTURERS OF QUALITY RADIO AND COMMUNICATION EQUIPMENT 


| 
| 





MATERIALS 


* If you do, you’re gambling with time—and time 
is not expendable particularly in the production of 
plastics for war use. 


You can never recover or replace lost production 
finishing time. Every minute saved is a minute added 
to your increased output of plastic products. 


Helping you conserve this precious time through the 
elimination of rejects, stepped-up finishing produc- 
tion, lower operating and finishing material costs is 
the dedicated purpose of McAleer men, finishing 
methods and materials TODAY! 


It is the plus you receive when you take advantage 
of McAleer Advisory Service. Brought to bear on 
your specific plastic finishing problem, it is the plus 
of protection you must have in order to consistently 


produce enough . . . in time! 


Here at McAleer we have been privileged to work 
with most of the leading manufacturers who have 
extended the ways in which Plastics are serving our 
armed forces. We would like to apply the great pool 
of knowledge and experience thus gained, in quickly, 
efficiently and economically answering your plastic 
production finishing requirements. 


Precious time and the lives of brave men may depend 
on what we do today. And the tough jobs we lick 
today are teaching us new techniques and new pos- 
sibilities that will tremendously broaden the horizon 
for plastics tomorrow. So let’s get on with the job! 


If the plastic products you use of make are derived from the base 
materials listed below, send samples of work of an ovtline of what 
you want to accomplish in the way of finish. We'll follow through. 





Size 14’ & 14’ x 30° 


For mixing, grinding, and 

sheeting plastics and for 

blending colors. Méill illus- 

trated is equip with flood 

lubrication and oil seal Klo- 

aures to prevent oil contamination of the stock. 
Hand operated, micrometer roll adjustment. 
Mills can be custom built to your particular 
requirements. Write for specifications. 


WM. R. THROPP & SONS CO., Trenton, New Jersey 


PRODUCTION AND LABORATORY MILLS FOR PLASTICS 


in molding plastics, as in every other 
branch of war production, precision 
is more important than any other two 
things put together (except quantity, 
perhaps). A part or a product that’s 
just a “little off” can cost a plane, or 
a tank, or a regiment! 


Now, it stands to reason that if molds 
are accurate, the molded parts pro- 
duced from them are accurate, too. 
So, the precision molds that we make 
are as accurate as they can possibly 
be made. 


if that’s the kind of accuracy you 
need in molds, we'll be glad to dis- 
cuss your requirements with you. 


é, fey» STAMPING 
Kingsle MACHINE CO. 


ALIFORNIA® 





















There isa Standard Hanna 
Cylinder for nearly every 





application to operate 





with air, oil or water, at 






pressure up to 1500 Ibs. 





HANNA CYLINDER POWER 


for PUSHING - PULLING - LIFTING - PRESSING 


The fundamental mechanical movements shown in 
the panels below, illustrate a few of the 1001 ways 
in which Hanna Cylinder Power can be applied to 
push, pull, press, lift, lower and control. 

There are thousands of such applications at work 
throughout industry on equipment and machines 
such as presses, shears, valves, brakes, hopper gates, 
jigs, clamps, hoists, ovens—anywhere an efficient, 
controlled push, pull or lift is required — whether 
through a lever, toggle or direct. 

Check the performance of the machines and equip- 
ment which you build 
or use in your plant. 
Chances are you'll find 
places where Hanna Cyl- 
inder Power will do a 
better job faster, safer, at 
less cost. 







































A Ask a Hanna Engineer These Hanna Catalogs contain 
OY STEELS are restricted—but you can to call and go over your Gera, Send for Catalog 230 ‘Low 

get highly satisfactory results with snon-strategic problems with you. foereeehy = 7 ge cde 

Disston Plastiron. Plastiron is an electric furnace ————_—_----- | ——— ——EE ——— 


steel of very low carbon content, produced by mod- 
ern tool steel practice. 


Disston Plastiron is excellent for difficult shapes— 
it produces unusually smooth cavities—it will with- 
stand extreme hobbing—and it carburizes evenly. 
The cleanness and uniform softness of every bar is 
assured by special mill practice and annealing cycles. 


TECHNICAL ADVICE AND ASSISTANCE to help you 
replace strategic materials with Disston Plastiron 
are available without obligation. If you make or 
use molds, write about Plastiron to 

Henry Disston& Sons, Inc., 934 Tacony, —_ 
Philadelphia 35, Pa., U.S.A. 
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| “HANNA ‘ENGINEERING WORKS 
| 1767 ELSTON AVENUE «+ CHICAGO 22, ILLINOIS 
AIR & HYDRAULIC RIVETERS «+ CYLINDERS -« AIR HOISTS 
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DILLON-BECK MANUFACTURING COMPANY 








Plastic Razor With 


IRVINGTON, N. J.—The successful de- 
velopment of a new molded safety razor in 
which the two-section handle telescopes 
together has recently been announced by 
the Dillon-Beck Mfg. Co. When in use, the 
handle is firmly held in its extended posi- 
tion by means of an ingenious taper design 
of the two parts. 

This design, which is patented by the 
Dillon-Beck concern, involves the molding 
of the bottom section as a tapering tube. 
The smaller top section is dropped through 
and the large opening of the tube is sealed 
with a disk stamped from acetate sheet 
material. The joint is then buffed and 
finished so that it appears to be one piece. 


Designed for military use, the razor is 
practically the same size, when extended, 
as the present army model. Telescoped in 
its box, however, it is less than one-half 
the size. In addition to being lighter and 
more compact, this feature saves 192,000 
Ibs. of material in each million boxed units. 


After the war, company plans call for 
promotion of the razor as an item applica- 
ble to widespread civilian use. 


IRVINGTON, N. J. 


ENGINEERS - DESIGNERS - MOLDERS 












































When peace comes television will be here—new applications 
~ ; cs id > radio field. 

your product stand up in war competition? 
New plastics and molding techniques oe advanced tremen- 
dously since your product was designed. Consumer savings 
will be higher than ever before in cur history—inventories lower. 
Can you afford to gamble a 1942 design on such a market? 
We are well staffed for creative designing and product devel- 
opment in plastics. Let us apply our war time skills to your 
future product. 


For post war products— 
think of Bridgeport. 














INJECTION MOLDING 


A SPECIALTY 
€ 
Ask us for QUOTATIONS on 
your requirements. No obligation. 
WRITE TODAY 

















A TRADE MARK with MEANING 
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service to many industries. It means five decades We have our own complete toolroom, make all 


of priceless experience upon which our customers molds used in our plant. 


INS LATION MANUFACTURING CO. 


STO OLDERS OF PLASTICS FOR INDUSTRY 


M 
ll New York Avenue | Brooklyn, N. Y. 














N°? two plastic extrusion applications are 

alike—that is why it is important to put 
your extrusion problem in experienced hands. 
Practically every large, well known, and many 
small, plastic fabricators have made use of our 
“know-how.” Our experience began with rub- 
ber and has grown with hundreds of installa- 
tions to the profit of plastic product manufac- 
turers. Plan today for the big future in plastics. 


CHANGE DIES IN A HURRY 





A glance at the view 
at the left shows how 
the die head is swung 
open for removal or 
cleaning. An N. E. 
Extruder will handle 
any cross section of 
plastic material. 


OTHER PRODUCTS 


Continuous Strainers, Mixing Mills, Extruders for 
Rubber and Plastics, Tilting Head Presses, Hydraulic 
Presses, Washers, Crackers, Sheeters, Refiners, Vul- 
canizers, DeVulcanizers and special equipment for 
rubber and plastics. 
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JOSEPH STOKES RUBBER C 


TRENTON, N. J 





KNOW 


—that one or another of the 
many plastics now available isn't 
the exactly right answer to your 
material shortage or production 
bottleneck ? 

Stokes is molding in plastic, thou- 
sands and thousands of parts for 
war that until recently were con- 
sidered exclusively metal items. 
And Stokes has nearly fifty years 
of specialized experience to help 
with your peace-time planning — 
which incidentally should be 
started NOW. Why not arrange 
an interview ? 


OMPANY Est. 1897 
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That's what loads of folks and 
firms are now saying about this 
remarkable material. Saran by 
Hodgman is a tough thermoplas- 
tic specially made to replace 
strategic materials such as alum- 
inum, stainless steel, nickel, cop- 
per, brass, tin and rubber. It is 
adaptable for use under high 
working and bursting pressure 
and is resistant to most chem- 
icals. Its insulating qualities. flex- 
ibility and ease of handling 
make it extremely valuable in 
installations requiring the trans- 
port of oil, gas, air, water and 
corrosive chemicals. Flare type 
fittings for the tubing make it 
possible to install a complete sys- 
tem with no more tools than a 
sharp knife and a flaring tool. 
In the designing of plastic prod- 
ucts, Hodgman Saran Tubing. 
Pipe and Fittings offer a wide 
variety of possibilities in con- 
struction as well as for the trans- 
port of liquids and gases or for 
insulating electric wires. 

It is worth your while to inves- 
tigate. 


d POR DATA SHEET 
AND FREE SAMPLE. 


*Pat. No. 216093 


HODGMAN RUBBER CO. 


FRAMINGHAM MASS 











The first in a series of plastics applications. 


of War 


| ) VEN the weight of a wing-tip lens is an im- 
portant factor in the design of war planes. 


An ounce saved on each of the thousands of parts 
which go into a modern bomber means extra 
pounds of bombs for Hitler and Hirohito. 

Aico’s 27 years of molding experience pro- 
vided the “know how” to lighten the wing-tips 
of war. 
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build molds 
for all plastics 


More than 20 years of success- 
ful experience as toolmaker to 
leading custom and proprietary 
molders qualify us as your mold 
designer and mold maker on 
your most exacting jobs of plas- 
tics engineering. 
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AUSTRALIA 
CALLING! 


WE HAVE THE ORGANIZATION 
if you have the goods. 


Australian company with ten years technical ex- 
perience in Plastics wants to co-operate with 
American manufacturers of moulding compounds 
and raw materials for the Plastics Industry, on 
sole distribution basis. Very interested in syn- 
thetic fibres, yarns and textiles. Don’t allow 
present difficulties and restrictions to prevent you 
from planning NOW for future Peacetime business. 


apply “‘“AUSTRALIA CALLING” 
Box 705 


MODERN PLASTICS 


122 East 42nd St. New York 


(Replies forwarded out to Australia for attention) 


~~ 
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WHERE FINISHING COSTS 
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Typical of the versatility of industry in 
conversion, is the present production of 
war goods by men and machines hereto- 
fore engaged solely in the peace-time 
crafts. 


Where MACK MOLDING had achieved 
an enviable reputation in molding tech- 
nique as applied to consumer goods, all 
three plants are now producing 100% 
solely for Victory. 













This diversification, plus the essential 
nature of the work, emphasizes the 
capabilities of MACK in meeting your 
later post-war needs. 


Inquiries should be addressed to MACK 
MOLDING COMPANY, 100 Main 
Street, Wayne, New Jersey. 

















When the margin between profit and loss is narrow, the 
3-M METHOD offers a threefold opportunity to cut 
corners in your finishing department: 

















1. By saving time. Gates, sprues and mould marks are 
removed in a jiffy, without dust. 

2. By saving re-runs. Spoilage and rejections caused 
by burning, plastic fow and wild scratches are kept 
to a minimum. 

3. By saving materials. The 3-M METHOD makes the 
abrasives last longer without loading or loss of cut- 
ting power. 

A 3-M Sales Engineer will be glad to call and show you 

how the 3-M METHOD of finishing will help to cut 

comers in your finishing department. Just sign and 
return the coupon below. 














Sie ad 


Gentlemen: 
Please have a 3-M Sales Engi call to di our finishing problems. 
Name 
Department 
Company 








Address 
City... . = Zone State 


MINNESOTA MINING & MFG. CO. 


SAINT PAUL 6, MINNESOTA 








* BUY MORE WAR BONDS *« 
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CELLULOSE ACETATE 


gutted! POLYSTYRENE 
‘ 
“i BEETLE 


BAKELITE 
AND SCRAP 





WiLL PAY CASH- 
ANY QUANTITY 


T O M O U L D E R S: vYe ¢ e]G-1 el ela ie ellela. quantity 


TARRY BRODE 
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TO HELP YOUR FOREMEN MEET 


(hillid thd lOO aS: 
Cee | 
PROBLEMS “7 she 


ELLIOTT SERVICE CO. HOW To 7. A parrot can say it, but few men can do it day in and 

offers TRAIN WORK mires | day out. With new hands, new powders and new 

7 PRACTICAL MANUALS QUICKL' ™ | products, the plastic molder needs a dependable 
by | pyrometer now more than ever before. 


Glenn Gardiner | The CAMBRIDGE Mold Pyrometer is an accurate, 

How to Cut Waste yg Pee F sturdy, quick-acting instrument that enables the oper- 
: _ ator to instantly determine the 
. How to Correct Workers a exact temperature of 
. How to Handle Grievances each mold cavity. 
. How to Get Out More Work 
. Qualities of a Good Boss 
. How to Train Workers Quickly 

How to Create Job Satisfaction | 


Remember, temperature 
affects form, color and 
strength of plastics. 


Cambridge Instrument Co., Inc. 
3732 Grand Central Terminal, New York City 


Price tor Set of 7 Manvals—$2.65 LIMITED CAMBRIDGE 


Write for special low prices for EDITION Mold—Surface—Needle 


ony or all manvals in quantity Combination PYROMETERS 


Single Purpose 
Instruments 


14th St.. New York 17.N.Y. Bulletin 194—S gives details of fhese instruments. 


They help save money and make better plastics. 



































molder. record 
{ccfamingy moldine technique, and related qualiientions, "Production 
and t oe included in du General cuginesing 
ge 
advertisement. trea . 
Box 757, Modern Plastics. 7 vd 
MOLDS WANTED: Will purchase injection molds for T Hardware, 
Houseware Articles or Novelties—Also Radio Knobs, Grills, Ete. Send 


if possible and description of mold. Will give bank references. 
James ty Co., 1722 W. Arcade PI., Chicago, Il. 
WANTED: Chemist or research man with knowledge of 
their possibilities. Western New York location. Reply Box 
Plastics. 

ORGANIC DEVELOPMENT CHEMIST: An excellent unity for 
Organic Chemist or Chemical Engineer with organic nd and 
M.A. or Ph.D. degree to do original development in application work in 
field of synthetic resins. Must have initiative, imagination, and be 
able to do creative work. State experience and salary desired. Reply 
Box 833, Modern Plastics. 


astics and 
14, Modern 





WANTED: Cellulose acetate, cellulose butyrate and cellulose nitrate 


scrap or rejects. Reply Box 826, Modern Plastics. 


NON ESSENTIAL ITEMS for after war use. We will buy moulds for 
toys and novelties. Reply Box 827, Modern Plastics. 





WANTED 
TECHNICAL SERVICE MAN 


Plastic materials manufacturer wishes to engage the services of 
a technician able to travel and give advice and help to customers. 
This man must be familiar with the techniques of moiding and 
extruding thermoplastic materials. 


The position is a responsible one and offers opportunities for 
advancement. Write giving details of background, draft status, 
age, education and salary. The man we hire must not now be 
employed in an essential industry and must be draft deferred 
or exempt. 

Box 834, Modern Plastics 











A VERY EXPERIENCED CHEMIST of proved reliability and inventive 
capacity, Dr. Phil., is available for part of his time to do research work; 
specialties organic chemicals, thermosetting and thermoplastic mate- 
rials and their applications, iding, sizing, finishing. hatever diffi- 
aad new lems you have apply confidentially to Box 835, Modern 





EXPERIENCED PLASTIC EXTRUSION ENGINEER capable of design- 
ing and making dies of any shape, desires a position with a progressive 
organization that has post war possibilities. P.1.T. Institute graduate. 
Draft exempt. Box 837, Modern Plastics. 





WANTED 
Energetic operating superintendent for High and Low Pressure 
Molding. Write Box 836, 
Modern Plastics. 


Fine opportunity for the right man. 











FOR SALE: Approximately 800 lbs. Scrap Phenol Formaldehyde Resin 
Im ted Fabric used in production Army Helmet Liners. Write— 
M-51,% Modern Plastics. 

MARRIED MAN of thirty-two, with thirteen years’ experience in com- 
pression-tr fi iding. wishes job as pressroom foreman in small 
plant. Can furnish best of references. Location unimportant. Wages 
secondary, if job is suitable. 





Can handle maintenance of pressroom 
equipment and understands finishing methods. Might consider taking 
charge of finishing and molding in small plant. Would like to change 
soon. Box 838, Modern Plastics. 

WANTED: PLASTIC SCRAP OR REJECTS: in any form, Cellulose 
Acetate, Butyrate, Polystyrene, Acrylic, Vinyl Resin, etc. Also wanted 
surplus lots of phenolic and urea ding materials. Custom grinding 
a magnetizing. Reply Box 318, Modern Piastics. 


WANTED: THERMOPLASTIC SCRAP or rejects in any form, including 
Acetate, Butyrate, Styrene, Acrylic and Vinyl Resin materials. Submit 
sam and details of quantities, grades and color for our quotations. 
Reply Box 508, Modern Plastics. 

2W. 5S. Hydraulic Presses, 12” x 12”, 744" ram; 15” x 15", 
814" ram; 24” x 21", 8° ram. Robertson 13° x 16", 8” ram. 400 Ton 
Hydraulic Extrusion Press. 80 Ton Hydr. Baler. W. & P. 150 gal. jacketed 
Mixer. Large stock of Hydraulic Presses, Pumps, and Accumulators, 
Mixers, Grinders, Pulverizers, Gas Boilers, etc. md us your inquiries. 
We also buy your surplus machinery. Stein Equipment Co., 426 me 
St., New York City. 
FOR SALE: 4—Farrel Birmingham Hydraulic Presses, 24 x 24, with 12° 
ram; 1—36 x 36 Hydraulic Press with 12” ram; 1—W.S. 15" x 18" Hy- 
draulic Press, 10” ram; 1—14" x 24” Press, 9" ram; 9—24" x 55" steel cored 
Heating Platens; 4—W. & P. Mixers; 1—set of com nd rolls ]5” x 36"; 
Adamson 6” Tuber; Powder Mixers; Pul . Grinders, etc. 
Send for complete list. eply Box No. 447, Modern Plastics. 
WANTED: Small or medium sized plastic molding plant with either 
hydraulic extrusion or injection equipment with or without tool shop. 
Advise full details. Reply Box 788, Modern Plastics. 




















For further information Clesutied 
Advertising Dept. 
122 East 42nd St, New York, N. Y. 








IN THE MARKET FOR: Stainless Steel or Nickel Kettles, Vacuum Pan, 
Preform Machine and Mixer, Hydraulic Presses. Reply Box 825, Modern 


FOR SALE: One Southwark 225 ton Inverted Press with pushbacks. 
Reply Box 512, Modern Plastics. 


WANTED: Injection Mouldi 
make, age and condition. Reply Box 839, Modern Plastics. 

SITUATION WANTED: Imaginative man, forty-three years’ of age, 
married, with seven years’ ex nee in a managerial position, desires 
to become associated in the plastics industry. Have some experience in 
mechanical drafting and designing. Enjoys studying and learning all 
about the business at hand. Now taking extension course in plastics. 
Box No. 840, Modern Plastics. 


Machine, 2 ox. and larger. State size, 





WANTED 


Man past 40 with good all around background in plastics, 
wanted for lecturing research and educational work in Cali- 


fornia. Write full particulars including background, salary 


expected, to Plastics Industrial Technical Institute, 186 


South Alvarado St., Los Angeles, Calif. 








WANTED 
RESEARCH CHEMIST 
WITH KNOWLEDGE OF PLASTICS, PHENOLIC RESINS, 
SYNTHETIC RUBBERS, ETC. COMPOUNDING AND 
MOLDING. FLEXIBLE AND HEAT RESISTING PRODUCTS 
FOR MECHANICAL INSTALLATIONS, INTERNAL COM- 
BUSTION ENGINES AND ALLIED ACCESSORIES. APPLI- 
CANT MUST HAVE DEGREE IN CHEMISTRY AND BE 
BETWEEN THE AGES OF 30 AND 45. STATE EXPERIENCE 
FULLY. EXCELLENT SALARY COMMENSURATE WITH 
ABILITY. DEPENDABLE POST-WAR PERMANENCY WITH 
REPUTABLE INTERNATIONALLY KNOWN ORGANIZA- 
TION. COMMUNICATIONS WILL BE HELD STRICTLY 
CONFIDENTIAL. ADDRESS: MODERN PLASTICS, Box #41 








WANTED 


Will purchase outright small or medium size injection mold- 


ing plant with or without tool room. Replies from any 
location will be welcome and will be held in strictest con- 


fidence. Reply Box 842, Modern Plastics. 











1 AM ANXIOUS to contact manufacturers of all types of plastic articles 
and plastic bonded laminates for industrial and domestic use for exclu- 
sive distribution rights in large potential post-war markets in the rapidly 
growing Northwestern states. eply Box 843, Modern Plastics. 





VINYLITE SCRAP 


Wanted by a client Manufacturer for own use. 
Will purchase your scrap regularly. 
In any quantity and pay 


highest prices. 


NATIONAL BROKERAGE CORPORATION 
110 William Street, N. Y., N. Y. 
Cortland—7-0910 






















MOLDS AND DIES WANTED 
Attractive prices will be paid for new or used molds and dies for the 
manufacture of the following articles: 
side combs 
tuck combs 
pocket combs 
men’s combs 
dressing combs 
hobby combe, etc. 
These molds and dies to be used on injection molding machines, prefer- 
able Reed- Prentice. 
Address Box 844, Modern Plastics 


POSITION WANTED: Plastic Engineer thoroughly experienced in 
fabricating and production of plastic materials. Knowledge of ma- 
ehinery and dies for compression and injection molding. Ability to set 
up and operate plant. War work preferred. Draft exempt. Reference 
available. Reply Box 845, Modern Plastics. 






























































PROGRESSIVE SALES ORGANIZATION covering all industries of the 
St. Louis trade area desires additi 1 ts im Plastics lines. We 
wish additional sources of compression, injection, jet mouldings, ex- 
trusions, and laminated products with aggressive houses. We have post- 
war prospects now on file. Excellent warehouse facilities available. 
May we correspond with you regarding future business relationships? 
Reply Box 846, Modern Plastics. 








CHEMIST—FOR NEW FIELD 


Chemist to take charge of wood plastic molding department and 
set up experimental laboratory. Plastic chemistry experience 
desirable. Write age, background, draft status. 

Briarwood Corp., 2810 Superior Avenue, Cleveland, Ohio 











ASSISTANT MOLDING SUPERINTENDENT WANTED 
Compression molder in Middle West doing 100% High Priority War 
Work requires experienced assistant molding superintendent. Reply to 
Box 847, Modern Plastic, stating age, present employer and present 
salary, availability for new position, and draft status. 


are ee 
oe 


eet ee 


omen My ee 


tte ater teateag hte hah ab apna» pnp alpen pelts t-te tt Aer tan te 


wbahes 
er eee erry 


od 


































Vinewood |-8200 


DETROIT WAX PAPER CoO. 
PLASTICS DIVISION 


“1721 PLEASANT AVE., RIVER ROUGE 18, MICH. 


180 ##§MODERN PLASTICS 
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vide maximum durability and resistance to moisture, 
are helping to speed the production of our fighters and 
bombers—giving extra protection to light metal aircraft com- 
ponents, and permitting quick “touch-up” of aircraft repairs 
in the field. 

These same BAKELITE Dispersion Resins will again be 
available to all industry...for better, faster, more econom- 
ical finishes for automobiles and trucks, for office equipment 
and display fixtures, for farm machines and household 


Draaeyio cam that air-dry in one minute or less, yet pro- 


equipment. 

There are many other equally important developments 
that you can know about now by keeping in touch with 
Bakelite Plastics Headquarters, both for the help Bakelite 
Development Laboratories and Engineering Staff can give 
you on today’s essential production problems, and for the 
knowledge of plastics that you can draw upon for problems 
to come. Write for “A Simplified Guide to Bakelite Plastics.” 
BAKELITE CORPORATION, 30 East 42nd Street, New York, N.Y. 


Unit of Union Carbide and Carbon Corporation 


UCC 





EERED ACCURACY 


As long as it holds laundry on the line, few people care 
about the dimensions of a clothes pin. 


Users of plastic parts, however, insist on dimensional 
accuracy. A clothes pin will function on almost any line but 
a plastic part is usually designed for assembly with other 
molded, cut, cast or stamped parts. Complicated assemblies 
demand close tolerances. Plastic parts successfully pass rigid 
dimensional specifications. G.E. Plastics engineers are design- 
ing for close tolerances — demonstrated by the thousands 
of items molded for use in combat assemblies. These engi- 
heers can predict to within the thousandths of an inch the 
ultimate size of any part made from any of the many plastic 
materials. From designer to molder, General Electric crafts- @ 
men with their broad experience have the “know-how; 
that makes engineered accuracy possible. 


As the nation's largest plastics molder, General Electric 7 
stands ready to offer you complete information on the 
effective application of any plastic material. For further 
information write section A-9, One Plastics Avenue, 
Pittsfield, Mass. 


BUY WAR BONDS 


Hear the General Electric radio programs: The “Hour of Charm” Suntiey 
10 P.M. EWT, NBC—"The World Today” news Svery weekday 6: 
P.M., EWT, CBS 


PLASTICS. DIVISI 


GENERAL @ ELECT 





